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SYPHILIS IN 
(A CLINICAL STUDY OF 


JOHN EL. 


STOKES AND HELEN E. 


RAILROAD EMPLOYEES * 


WW OCCUPATIONAL GROUP) 


BREHMER 


Section on Dermatology and Syphilology, Mayo Clinic 


HE writers have been for some time 

under the impression that syphilis 

is an exceptionally common disease 
among railroad emplovees and that it con- 
stitutes a grave and unrecognized menace 
lo their personal welfare and = industrial 
efficiency, and to the safety of the travel- 
ling public. In ascertain the 
statistical basis for this impression a review 
of 3000 unselected histories of Mavo Clinic 
patients was made with a view to compar- 
ing the amount of syphilitic infection in 
railroad men with that of certain other 
occupational twpes. Ot these histories 
1657 were grouped under occupational 
heads fairly representative of the average 
American citizen. The 1657 cases included 
men and their wives, 1143 of the former 
and 514 of the latter. The presence of 
syphilis was demonstrated in these cases by 
a searching examination in the Section on 
Dermatology and Syphilology following 
their routine general examination. In con- 
nection with the general study a special 
study was made, based on the records of 
hityv syphilitic railroad emplovees, taken at 
random from the files of the Section, with a 
view to determining if possible the types of 
late complications most prevalent among 
them and the methods best suited to the 
detection of the disease in their examina- 
tion. 


order to 


Table 1 presents the relative portions of 
syphilitic infection in the general occupa- 
ional types considered. 

[t would be inaccurate to conclude that 
because a given percentage of the sick have 
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syphilis, the same percentage would hold in 
a through and through survey of sick and 
well. It seems probable, however, that the 
prevalence of a chronic and often latent 
infection such as syphilis can be more 
fairly estimated from a study of the sick 
than can that of an acute infection. The 
percentage of latent and concealed as well 
industrial will 
perhaps bear a close relation to the share 


as active Cases In groups 


TABLE 1 
Husbands ine 
Nien On \ W ives 
OccuPaATIONs L Tyres 
(‘ases Per Cent Cases Per C's nf 
Syphilis Syphilis 


Railroad employees 128 11.7 184 10.5 
Laborers. . 245 6.1 297 6.9 


Business men (tradesmen, 


merchants) 236 3.8 Sti 3,2 
Farmers 536 1.5 S65 1.4 


of the disease in the production of their ill 
health. It would appear from this table that 
syphilis isapproximately eight times as prev- 
alent in railroad emplovees as in farmers, 
twice as prevalent as in common laborers, 
and three times as prevalent as in mer- 
chants and tradesmen. An_ interesting 
sidelight is thrown by these figures on the 
prevalence of syphilis in general as detect- 
able by general medical examination. Cur- 
rently accepted estimates based on the 
clinical judgment of svphilographers of 
large experience represent the disease to be 
present in from 10 to 15 per cent. of the 
adult population. In hospital patients, 
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currently accepted surveys based on the 
Wassermann test average 19.2 per cent. 
(1, 4, 6). Our results showed that only 
¥.1 per cent. of syphilis was detected in our 
patients when subjected to general medical 
examination, Of 1143 men, 4.2 per cent. 
had syphilis; of the 514 women, 2.6 per 
cent. had syphilis. 

It should be emphasized that the first 
step in the detection of syphilis in’ our 
cases was medical examination and not the 
routine Wassermann test. We feel that 
there is very little doubt that, had a routine 
instead of an optional test been emploved, 
the percentage recognized would have been 
higher. At least part of the discrepancy 
between our figures and those quoted ts, 
therefore, attributable to the weakness of 
unwded clinical judgment in the recogni- 
tion of this disease. An uncertain portion 
of the discrepancy must, however, be at- 
tributed to the very large rural factor in the 
chentele of the clinie. There can be no 
doubt that the proportion of syphilis among 
our patients is reduced by the large pro- 
portion of farmers seen, among whom the 
disease Is apparently relatively infrequent. 
The chentele of the Mayo C'linie is drawn, 
moreover, quite largely from those portions 
of the country in which the percentage of 
venereal infection is low, as indicated by 
the recently published geographical survey 
of the second million drafted) men ») 
The results of Wassermann surveys (on 
which high estimates are based) probably 
mnclude an uncertain though small percent- 
age ot false positive results. Taking these 
various considerations into account, i 
seems to us not unreasonable to conclude 
that had we emploved a routine Wasser- 
mann test on all patients our percentage of 
syphilis recognized would have been higher, 
although not so high as the estimates com- 
piled trom the chentele of city hospitals 
ana dispensaries, 

Attention has been called in the ltera- 
ture from time to time to the menace of 
syphilis of the central nervous system to 
the safety of the public, particularly when 
it takes the form of paresis and epilepti- 
form seizures in men responsible for the 
operation of trains. Knapp discussed two 
cases ol this type. Camp, before the Neu- 
rological Section of the American Medical 
Association, presented a study of epilepsy 
and paresis in railroad emplovees in which, 


after detailing five cases, he showed that of 


elghtv-seven admissions to the state hos- 


pital at Kalamazoo, Michigan, within a 
given period, thirteen were of men em- 
ploved in the operating department of rail- 
roads, five of whom were engineers. 

The fifty railroad employees* whose 
cases were considered in our special survey 
included locomotive engineers, firemen, 
brakemen, switchmen, conductors (exclud- 
ing dining car), section hands, yard fore- 
men, Inspectors, telegraph operators, signal 
maintainers, and station agents. Men of 
these types, aside from the responsibilities 
which devolve on them, form an especially 
interesting occupational group, medically 
speaking, because they have for years been 
ostensibly under medical surveillance, and 
their health record is, therefore, In a sense 
indicative of the efficiency of the industrial 
medical practice of the past. ‘To find so 
high a percentage of the men infected with 
a grave disease, capable of seriously impair- 
ing their efficiency, and through that im- 
pairment, of bringing discredit on railroad 
administration and danger to the public, is 
a matter for concern. ‘To find so much of 
the infection easily recognizable and vet 
apparently unrecognized, suggests the need 
for a modern revision of methods and con- 
ceptions in medical supervision. 

Of the fifty men considered: One-third 
(36 per cent.) were on the engines. ‘Three- 
fourths (76 per cent.) were engaged in the 
actual operation of trains (this includes 
engine crew). One-fourth were engaged in 
such occupations as vard foreman, section 
hand, telegrapher, ete. 

The sexual habit of the men concerned 
may be inferred from the fact that of forty- 
two from whom data were obtained, 80 per 
cent. admitted at least one attack of gonor- 
rhea. 

The possible contributory effect of alco- 
hol, both to infection and complications, 1s 
suggested by the fact that 61 per cent. were 
users, and 36 per cent. more than occasional 
drinkers. 

The effect of svphilis and gonorrhea on 
the second generation in the group con- 
sidered is suggested by the fact that of 
thirty-six marriages, 44 per cent. were 
either sterile (22 per cent.) or marred by 
miscarriages (22 per cent.). 

The very limited value of a history of 
infection in detecting the presence of syph- 
ilis, on account of the tendency to masked 


* See appendix to this article, in which the result of a 
duplicate survey is given, confirming the results in the firs! 


Lroup. 
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onsets, is forcibly illustrated by the fact 
that 24 per cent. of the fifty syphilitics 
could give no history of infection other 
than gonorrhea. ‘There were no recog- 
nizable secondary manifestations in 62.5 
per cent. It should be accepted as axio- 
matic that the search for syphilis in a 
patient and in members of an industrial 
group must be brought to the patient. To 
wait for the individual to seek advice 
directly exposes him to the risk of late 
complications and to errors in diagnosis, 
all dependent on the unreliability of the 
subjective account where no symptoms 
may appear in the period intervening 
between infection and accident. Obser- 
vations such as these serve to illustrate 
concretely the weak points of clinical ex- 
amination when (as is too often the case in 
syphilis) the clinician relies on the history 
for his clue. 

The age data on the cases furnished two 
interesting observations. One-fourth of the 
patients (26 per cent.) were infected be- 
tween the seventeenth and twentieth vears, 
one-third (32 per cent.) between the ages of 
20 and 25. By their twenty-fifth vear 
nearly 60 per cent. were infected: by their 
thirtv-second vear 91 per cent. were in- 
fected. It seems a practical suggestion, 
therefore, that since the efficiency of the 
Wassermann test is highest in the early 
vears of the infection, the test could be ap- 
plied to best advantage to the age-group. 
17 to 25 (60 per cent. of infections), on en- 
tering railroad service, and repeated in the 
same group on reaching age 31 (91 per 
cent. of cases). 

The age at which relief for late symptoms 
is sought suggests the age-group which, at 
the present time at least, should be subject 
to closest surveillance. Over one-third (54 
per cent.) of the onsets of late complica- 
tions were in the five-vear period from the 
sixteenth to the twentieth vear after in- 
fection, as against only 45 per cent. in a 
fifteen-year period among the remainder. 
Only 17 per cent. of late accidents de- 
veloped after the twentieth vear, and only 
5.0 per cent. before the sixth vear after 
infection. 

If, therefore, 91 per cent. of infections 
occur between the ages of 17 and 31 and 
71 per cent. of late accidents occur in a 
lourteen-year period between six and 
twenty vears after infection, it would seem 
that oversight to prevent late accidents 
should not extend to the old men who are 


too often the recipients of special attention, 
but mainly to men over 23 and under 45. 
Nearly 70 per cent. of the men included in 
this series appeared for examination in the 
clinic before reaching the forty-fifth year, 
and one-third between the ages of 35 and 
40. Yet two great railroad systems do not 
begin routine annual examinations until 
the employee reaches 50 years of age, and 
six out of eight content themselves with 
examination once in three years during the 
very period when syphilis in their personnel 
is most likely to endanger the lives of the 
public and of emplovees. 

The seeming lack of connection between 
the presenting symptom and the actual 
disease process has always been a stum- 
bling block to the recognition of syphilis 
by the general examiner. It was, in this 
series, responsible for many diagnostic 
errors. The dangers of the habit of grasp- 
ing uncritically and unsuspectingly at the 
chief complaint instead of seeking the 
diagnostic sign are well illustrated by 
Table 2, representing the subjective or 
symptomatic side of an overwhelming pre- 
ponderance of grave central nervous system 
and cardiovascular syphilis. 


TABLE 2 PRINCIPAL SYMPTOMS 
Per Cent. 
|. Gastric symptoms .. 28 (vomiting 10° 
2. Complaints not suggesting 
syphilis, such as hernia, con- 


stipation, broken nose, ete. Is 
$8. Headache and head pain 16 
t+. Cardiac symptoms (pain, 

dyspnea, palpitation 14 
5. Diplopia and poor vision 14 
6. Malaise, weakness 12 
7. Shooting pains 10 
8. Bladder symptoms 10 
9. Nervousness _" 5 
10. “ Do I have syphilis 7” 8 
1] Laryngeal! svinptoms 8 (4°, supposed TAB 
12. * Rheumatism ” b 
1S. Ataxia } 
l4. Girdle pains t 
15. Dizziness 2 


Nearly half (45 per cent.) of the cases 
in this series were nol diagnosed or were 
misdiagnosed before the patients entered 
the clinic, and of these all but one were late 
cases. Of the 55 per cent. correctly di- 
agnosed at some time as having syphilis, 
nearly half had been identified at a time 
when the diagnosis could searcely have 
been escaped, that is, in the primary or 
secondary stage. It is difficult to avoid the 
belief that the lack of a history and the 
irrelevancy of some presenting symptom, 
on which the examiner is over-prone to 
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rely, materially contribute to the percent- 
age of error. 

The blood Wassermann reaction, the 
first great objective diagnostic earmark of 
syphilis in the general medical examination, 
was strongly positive in only 43 per cent. of 
our series. Four per cent. were weakly 
positive. Fifty-three per cent. of the cases 
were Completely Wassermann-negative on 
the blood. There is nothing in this group 
to controvert the idea that) Wassermanns 
taken on vounger men (all but eight of our 
cases were more than 32) would vield a 
higher percentage of positive results if not 
obscured by treatment. There is much in 
these figures to discourage an uncritical 
reliance on the negative blood Wassermann 
as evidence of the absence of late syphilis. 

The examination of the spinal — fluid 

proved of more value than did that ‘of the 
blood in the detection of syphilis in’ this 
group. Such an examination was made in 
only thirty-three of the fiftv men, but 
should, we are now convinced, have been 
made im all of them. Nearly two-thirds 
64 per cent.) had fluids positive on some 
one of the four pomts of the examination 
increased globulin alone was not accepted 
as evidence), as contrasted with 47) per 
cent. positive on the blood. The cerebro- 
spinal fluid findings did) not parallel the 
symptomatology inp degree, nor did the 
symptoms necessarily suggest involvement 
of the nervous svstem. Men were accord- 
ingly found to be actively at work on en- 
vines and im other responsible positions 
whose cell counts ranged as high as 139. 

The purely laboratory procedures COl- 
tributed 58.7 per cent. of the diagnoses. 
The remaining 41.5 per cent. were identified 
by the methods of routine physical exami- 
nation. Among these, the recognition of 
pupillary abnormalities and fundus changes 
in the eve, the signs of cardiovascular in- 
volvement, and the neurologic changes 
stood out pre-eminent. 

Of thirty-nine men, adequately examined 
from every standpoint that modern knowl- 
edge could suggest, 79.5 per cent. had svph- 
lis of the nervous svstem: 18.7 per cent. 
had cardiovascular syphilis. The two 
Some of the 
cardiovascular Cases were not subjected to 
spinal puncture, although there is no 


co-existed Ith SOMeC Cases, 


doubt in our minds at the present time that 

puncture should have been done. 
Cardiovascular abnormalities were recog- 

nizable as valvular lesions, aortitis, mvyo- 


cardial changes and their sequelae in 18.7 
per cent. 

Pupillary abnormalities, muscular paral- 
vses and fundus changes proved to be 
among the most significant and valuable of 
signs, being present in 62.5 per cent. of the 
cases. The eve findings are classified in 
Table 38. 


TABLE 38.— EYE FINDINGS 


“Slow ” reflexes re 25 per cent. of 48 cases 
Argyll Robertson pupils. 37 per cent. of 48 cases 


Unequal pupils | 
Irregular pupils et ee 
Muscular paralyses ........ . s 
Fundus changes 2 


.) per cent. of 48 cases 
> per cent. of 48 cases 
5 per cent, of 48 cases 
> per cent. of 34 cases 


The presence of so high a percentage of 
abnormal eyes in a group of men whose 
eves, of all the structures in their bodies, 
are ostensibly subject to the keenest seru- 
tiny by railroad medical examiners, was 
a matter for astonishment. The inad- 
equacies of the average railroad medical 
eve examination, which seems to be con- 
fined to vision and color sense and the 
remedial possibilities, suggest themselves 
at once. At least a clue to the presence of 
two-thirds of the syphilis we recognized in 
railroad men could have been had by so 
simple a procedure as the careful taking of 
pupillary reflexes. 

Kven an extremely simple neurologic 
examination, such as should properly be a 
part of any significant medical examina- 
tion, revealed interesting facts. Omitting 
the details of the complete neurologic 
studies made on many of the cases by the 
Neurologic Department, the gross findings 
are summarized in ‘Table 4. 


TABLE 4.—- GROSS NEUROLOGIC FINDING= 


Abnormal knee reflexes 


SCS 


Hemiplegia 


Loss of consciousness 


65.1 per cent. of 43 cases 
Abnormal Achilles reflexes. 78.1 per cent. of 32 cases 
Positive Romberg ..... . $8 per cent. of 39 cases 
Speech defect 15.7 per cent. of 38 cases 
Mental symptoms (diminished 
attention, irritability, am- 
nesic attacks, ete.) .. : O5.4 per cent, of 39 cases 
Bladder involvement cord, 
bladder, retention,  incon- 
tinence, ete.) ... eeees t7.5 per cent. of 40 cases 
\taxia .. , 7 36.8 per cent. of 38 cases 
Paresthesias J9.5 per cent, of 3 
7.1 per cent. of 4 
} 


( 
( 
Cases 
( 
( 


7.1 per cent. of “ases 

The high percentage of mental symp- 
toms is especially interesting. Two pa- 
tients had amnesic attacks, and it was 
apparently in one of these that one of the 
locomotive engineers in our series became 
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responsible for a breach of orders, running 
past a siding with a resulting collision of his 
freight with a passenger train. Many of 
the men were irritable, quarrelsome, inat- 
tentive or fuddled. One patient, a locomo- 
tive engineer in charge of a very large and 
powertul engine, subsequently described 
vividly his impulses to run engine, train 
and all through the terminal station build- 
ing, and the subsidence of this dangerous 
irritability following the beginning of 
treatment. The records of these patients 
were taken before this study was contem- 
plated and by another department, so that 
they are reasonably free from subjective 
interpretations. 

In the effort to ascertain why so large a 
percentage of serious late syphilis escaped 
detection 1n railroad medical examinations, 
a questionnaire was sent to the medical 
departments of eight of the largest rail- 
road systems in this country, explaining 
the purpose of the investigation and asking 
certain questions relating to their methods 
of examination. ‘The very cordial co- 
operation of the heads of these depart- 
ments, in replying in detail, developed the 
following facts: All of them require a gen- 
eral physical examination when emplovees 
of the tvpes considered enter service. Six 
of the eight re-examine emplovees every 
third vear thereafter, and in six the ex- 
amination is for vision, color sense and 
hearing only. Four do Wassermann tests 
“on suspicion “; three do not do them: 
and only one road has a routine Wasser- 
mann test, and that on hospital patients 
only. Six of the eight make no special 
effort to recognize syphilis in their em- 
plovees: two make a special effort, al- 
though in one, dining car conductors and 
Waiters apparently receive more than their 
share of attention because of the directness 
of their contact with the public rather 
than because of their responsibility for the 
safety of trains. Three of the eight medical 
departments believe there is little syphilis 
among railroad men and that what little 
there is, is not responsible for accidents; 
three could make no estimate: and two 
beheve the disease to be prevalent and an 
undetermined menace to public. safety. 
Two roads make routine medical examina- 
lions of employees responsible for acci- 
dents, five make them on suspicion, and 
one does not. What should properly con- 


stitute suspicion was not defined. Four of 


the roads urge a more thorough examination 





for syphilis upon their medical staffs, two 
contend that there would be labor union 
objection, and one feels that only clinical 
detection of the disease without laboratory 
tests Is practicable. 

The situation with reference to syphilis 
in industrial medical inspection may be 
summarized in few words. The recognition 
of syphilis in the personnel of industrial 
units depends upon the adequate practice 
of modern clinical medicine. An examina- 
tion such as the present railroad medical 
examination, which for any reason fails to 
detect gross evidence of syphilis in the 
objective examination of the eve, the heart, 
and the nervoussystem, cannot be construed 
as adequate. It is as much to the interest 
of the emplovee to have his syphilis de- 
tected before it disables him as it is to the 
interest of the road or the industry to do so 
before its exchequer, reputation and earn- 
Ing capacity are endangered by it. The 
technical demands of such examinations 
are not beyond the average competent 
examiner. It is doubly to the interest of 
the public that both parties to this situa- 
tion should meet their obligations. The 
present railroad medical examination could, 
it seems to us, be improved as follows: 
first, by the performance of a careful rou- 
tine Wassermann test on all employees 
between the ages of 17 and 25, either on 
entering service or as soon as_ possible 
thereafter. The growth of the free state 
Board of Health laboratory, and its increas- 
ing efficiency, might be considered as a 
means to this end. The Wassermann 
should be repeated on all men coming to the 
age of 32. Second, the present railroad 
medical examination could be improved 
by annual examination of men between 25 
and 40 rather than of men more than 50, if 
a choice must be made. Such an examina- 
tion should not be limited to vision, color 
sense and hearing, ignoring in its narrow- 
ness even the pupil of the eve, nor should i 
limit its consideration of the body to hernia 
and the results of injury. It should, more- 
over, invariably call for the fundamentals 
of a neurologic examination, if possible by 
a neurologist. The clues derived from 1 
would point the Way Lo special procedures. 
Third, propaganda for the education of 
both employees and medical staff to a bet- 
ter appreciation of the importance of 
syphilis in industrial efficiency and hygiene 
is in order. One of our brakemen of his 
own accord expressed the wish that his 
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road would send around a car equipped for 
educational purposes. 

Some of the relations of syphilis in rail- 
road employees to the problem of medical 
diagnosis, to public safety, and to industrial 
compensation are suggested in the follow- 
ing brief résumés of cases in this series. 

CAasE 1 (255229). An engineer in charge of a 
large superheater developed double vision. In spite 
of a definite history of infection, and probably be- 
cause of a negative blood Wassermann, he was told 
by one physician that he had syphilis, and by another 
that he did not. He remained on duty until his own 
mental state alarmed him so much that he gave up 
his work and voluntarily submitted to a careful 
examination. He had the typical pupillary and re- 
flex signs of a tabes dorsalis, a positive spinal fluid 
Wassermann test, globulin increased, 46 lymphocytes 
and a Lange in the indefinite zone. The decline in 
his irritability and the improvement in his mental 
state with treatment was striking. He remained at 
work throughout his treatment and now has a normal 
spinal fluid, 

CASE 2 (253897) A locomotive engineer, aged 
o8, continued at work in a progressively bad condi- 
tion for six months after the onset of definite symp- 
toms. He finally quit’ voluntarily, and not at the 
instance of the road, on account of the severity of his 
dyspnea. On examination he was found to have 
advanced aortic endocarditts and aortitis, with a 
He also had a 
duodenal ulcer. Under treatment for his syphilis he 
made a definite Improvement. 


positive blood Wassermann test. 


Case 5 (Y45019), \ ratlroad brakeman, aged 
* rheumatic 


pains When lifting, and a recent “strain”? ac- 


H2, in active service, complained of 
quired while at work. Hle was on regular duty but 
of late had grown quarrelsome, was worrying a good 
deal, and expected to quit. He had been under 
treatment for syphilis without a complete diagnosis 
of his condition. On examination he was found to 
have the chimeal, neurologic and serologic signs of a 
paresis. [lis mental condition was such that we 
advised lis physician to make an effort to have him 
secure other than railroad employment. 


Case 4+ (253186). A railroad brakeman, aged 
35, on active duty, came to the clinic because of 
mguinal herma. The accidental discovery of a posi- 
tive Wassermann test on the blood led to a fuller 
This disclosed Argvll 


Robertson pupils and the early reflex and sensory 


mvestivation of his Case, 


changes of a tabes dorsalis. The spinal fluid was 
negative. 


CASE 3 (264745). ¢ 


routine medical examination was in L9LL. but who 


\ vardmaster whose las! 


had been under the care of railroad physicians for 
fourteen months, came to the elinic for supposed 


Ile had never had al Wasser 


larvngeal tuberculosis. 


mann test according to his statement. On the find- 
ing of a positive test he was placed on treatment and 
made a remarkably rapid and satisfactory recovery. 
His history showed that he had developed a mass on 
the shoulder, probably gummatous, following injury 
in line of duty, for which he was endeavoring to col- 
lect compensation from the road. He had at a pre- 
vious time received compensation for complications 
following another injury which suggested the in- 
fluence of syphilis as a cause of the complication. In 
addition to the foregoing he had been a continuous 
source of expense to the railroad for fourteen months 
during the treatment of a non-existent tuberculosis, 
only to have the real nature of the trouble identified 
by a Wassermann test. 


Case 6 (240051). — A yardmaster, aged 47, came 
to the clmic with retention of urine. It developed 
that he had been catheterized daily for two weeks in 
a railroad hospital without a definite diagnosis, al- 
though a spinal puncture had been done. Three 
months before his appearance in the clinic he had 
been hit on the back by a brake club. No symptoms 
developed for five weeks, however. On careful in- 
quiry it was found that he had had typical lightning 
pains and girdle sensations for three or four vears, 
A neurologic 
examination showed widely distributed sensory and 


and considerable ataxia in the dark. 


reflex changes, not compatible with a traumatic 
lesion. The Wassermann test on the blood was nega- 
tive repeatedly. The spinal fluid was Wassermann 
negative, Nonne was negative, but the cell count was 
6: it later fell to 2 under treatment. At the end of 
the first course of treatment, retention still persisted 
but was less in degree. ‘Three months later after 
treatment by inunctions, the retention had practi- 
cally disappeared, the ataxia and lightning pains 
were gone and the patient had gained materially in 
weight. 


In the presence of nearly negative sero- 
logic findings one hesitates to assign to 
syphilis the sole etiologic responsibility in 
this tvpe of case. The neurologic examina- 
tion, however, suggested the existence of 
an early cerebrospinal syphilis which prob- 
ably served as the background of a process 
initiated or stimulated to activity by the 
blow on the back received in line of duty. 
Cases of this type illustrate how subtle may 
be the influence of obscure luetic infection 
on ailments and injuries for which workmen 
may seek compensation. 


Case 7 (259815). 


tive duty, aged 37, came to the clinic complaining of 


A railroad conductor on ac 


constipation and a broken nose. The routine general 
examination at once disclosed the fact that he had 
unequal pupils, inactive to light. On being pressed 
for a history, he admitted a primary lesion in 1905 
with some mouth medication and gave a history of 


shooting pains, attacks of dizziness and deafness In 
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the left ear. An examination of the spinal fluid 
showed a negative Wassermann test, a positive 
globulia test, a pleocytosis of 136 cells, and a gold 
sol test of 1112232100. 


CASE 8 (198014). — A locomotive engineer, aged 
33, came to the clinic complaining of diarrhea. His 
trouble dated back eighteen months and was be- 
lieved to have followed the eating of poisoned food 
at the end of a heavy run. It was not until some- 
time after the onset of diarrhea that his pre-existent 
cardiac symptoms came to the front. He died eight 
months after coming under observation of syphilitic 
aortitis and myocarditis and secondary damage to 
the liver and kidneys. He himself believed, and his 
family insisted, that his condition dated from an 
accident in line of duty at the time he was struck by 
the Johnson bar of his engine. An effort was made 
to secure a statement to this effect to serve as a basis 
for a compensation claim. 


Case 9 (209706). A railroad switchman, aged 
$1, had developed a squint two years before, for 
which he had sustained an operation. He had, how- 
ever, been continued in railroad employ, without 
investigation of the cause of his squint. It was found 
that, although he came complaining of stomach 
trouble and rheumatism, he had a well-defined tabes 
dorsalis, although the Wassermann was negative on 
the blood and spinal fluid. His internal strabismus, 
probably an early sign of his condition, had ap- 
parently received no attention as a sign of syphilis 
from his physician. 


Case 10 (163703).—A locomotive engineer, aged 
$6, at the time of his physical examination in the 
clinic, complained of difficulty in urination for which 
a physician had been treating him with sounds 
on the supposition that he had stricture. On ex- 
amination he was found to have a positive Wasser- 
mann on the blood, and neurologic findings fairly 
distinctive of taboparesis. This patient was under 
observation and intensive treatment for a period of 
one and one-half years. He entered on a definite 
remission and during a period of about six months 
successfully carried his usual run. Suddenly, how- 
ever, he returned to the clinic for observation and it 
developed that he had been “ given ninety days’ 
by his superintendent for his responsibility in a 
freight-passenger wreck. As the patient explained 
it, one of his “* spells” (lapses of memory) had come 
on him while on the engine and he had passed a siding 
where his orders were to meet another train. An 
examination of his spinal fluid at this time showed a 
rapidly advancing process in his central nervous 
system apparently unaffected by the treatment he 
had received. We could find no evidence that the 
railroad employing this man had made any effort to 
identify a possible medical factor in his responsi- 
bility for the wreck. He was urged to give up rail- 
road work but showed no inclination to do so and 
disappeared from observation before any further 
action could be taken. 


SUMMARY 


1. A general medical examination of 
1763 patients of the Mayo Clinic shows 
3.1 per cent. of them to have syphilitic in- 
fections obvious enough to be detected 
without the use of the routine Wassermann 
test. Four and two-tenths per cent. of the 
men and 2.6 per cent. of the women have 
the disease. 

2. The lowness of these figures reflects, 
to some extent, the weakness of clinical 
judgment in the recognition of this dis- 
ease as compared with current figures based 
on the routine Wassermann test. 

3. Part of the lowness of these figures 
is attributable to the large farming element 
in the clientele of the clinic and to the low 
incidence of venereal diseases in the states 
from which most of the patients are drawn. 

4. Of the railroad employees examined, 
11.7 per cent. had syphilis. ‘The disease 
was eight times as frequent in them as in 
farmers (1.5 per cent.), three times as fre- 
quent in them as in business men (3.8 per 
cent.), and twice as frequent as in laborers 
(6.1 per cent.). 

5. The doubtful value of the history of 
infection and the blood Wassermann test 
in the recognition of these cases is shown by 
the fact that 24 per cent. of the patients 
gave no history of infection other than 
gonorrhea; 62.5 per cent. had observed no 
secondary manifestations and 53 per cent. 
were completely Wassermann-negative on 
the blood. 

6. On the other hand, 64 per cent. of 

those whose spinal fluids were examined 
showed positive findings. 
7. Of the diagnoses, 58.7 per cent. were 
contributed by laboratory procedures; 41.3 
per cent. were identified by routine physi- 
cal examination. 

8. Of the men examined, 79.5 per cent. 
had syphilis of the nervous system; 18.7 
per cent. had cardiovascular syphilis. 

9. Pupillary abnormalities, muscular 
paralyses and fundus changes were present 
in 62.5 per cent. of the cases. 

10. Of the cases examined, 65.1 per 
cent. showed abnormal knee reflexes, and 
similarly high percentages prevailed for the 
other simpler details of the neurologic 
examination. Definite mental symptoms 
were present in 38.4 per cent. 

11. The above findings suggest that the 
routine railroad medical examination 1s 
insufficient to protect the public from the 
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dangers of syphilis in men concerned in the 
operation of trains. 

12. Three suggestions are made with a 
view to increasing the efficiency of the rail- 
road medical examination with respect to 
the recognition of syphilis. First, routine 
Wassermann tests should be performed on 
all emplovees between the ages of 17 and 
25, by a competent state Board of Health 
laboratory, and repeated on all employees 
reaching 32 vears of age. Second, there 
should be annual effective examination of 
men between the ages of 25 and 40 rather 
than of men over 50.) Such examinations 
should include more attention to pupillary 
reactions than is at present given, and 
should employ those fundamentals of the 
neurologic examination, such as tests of the 
deep reflexes, Romberg, ete. These can 
readily be performed by competent general 
examiners. Third, formal educational pro- 
paganda should be undertaken by railroad 
medical departments for the education of 
medical examiners and employees alike to 
the great significance of syphilis in indus- 
trial insufficiency and personal ill health. 


APPENDIX 


In the foregoing study the conclusions 
involving the characteristics of syphilis in 
railroad men are based upon a group of 
fifty patients. Previous experience with 
statistical groups of fifty based on our rec- 
ords had given us confidence in the accu- 
racy of the results. When the paper was 
offered for publication, however, the editor 
of a journal of wide circulation declined it 
with the seemingly valid criticism that the 
number of cases was too small to make the 
deductions of more than minor importance. 
The authors then undertook to study the 
accuracy of their own work by carrying out 
another survey under identically the same 
conditions as the first. ‘The second group 
of fifty railroad men, like the first, was taken 
at random from our files subsequent to a 
date after which reasonably complete ex- 
aminations of all svphilitic patients were 
made. Every percentage estimate incor- 
porated in the preceding paper was checked 
against the results in the second survey. 
The very striking parallelism of the results 
is apparent in Table 5 and will serve, we 
believe, as a confirmation of the accuracy 
of this type of work. By Way of a critique 


on the belief that vast numbers of cases are 
essential to accurate conclusions in modern 


TABLE 5.— COMPARISON OF DUPLICATE 
SURVEYS OF TWO GROUPS OF FIFTY 
RAILROAD MEN EACH 


GENERAL DATA 
The Preceding Article was based on the First Group. 
See A ppendix 


First Series Second Series 
Per Cent. Per Cent. 


Cerebrospinal fluid positive. ......... 64 79 
Lues, central nervous system........ 79.5 83 
Lues IIT, cardiovascular ............ 18.7 20 
Blood Wassermann negative. ........ 57 58 
Blood Wassermann positive. . . 3 42 
Wassermann weak positive.......... ft Q 
are ee eee 75 61 
FRCAVY CGYIMMOCTS. .. occ cece ccccccccs 36 3: 
History of lues If unobtainable . 62.5 60 
Lues recognized at some time........ 55 57 
Age of onset late symptoms — over 
| er re ee 78 75 
Gonorrheal history positive.......... 80 73 
a 24 19 
Symptoms appearing from six to twenty 
years after infection. ............. 71 67 
Per cent. infected by the age of 832... 91 8] 
Wassermann on men under 25 will 
ER en 70 60 
Sterile or pathologic marriages. ...... 44 50 
Age on entry — patients between 35 
ata ct td eae de aks tes 32 36 
Concerned in operation of trains... ... 76 70 
Concerned in operation of engines.... 36 36 
SYMPTOMATOLOGY 
Ne a Pie ie eee use ee ae se’ .. B 22 
Not suggestive of lues.............. 18 24 
Headaches and head pains.......... 16 16 
Ne a8 et net a oh WR 6 08 4-88 078% . 14 16 
Diplopia and poor vision............ 14 10 
Malaise, weakness........... jeaces Se 8 
Shooting pains. . peetacasucaeeehus 10 20 
Bladder (subjective)................ 10 + 
Nervousness. . bumaweees thedee lee 4 
~ are I BBVG Sypmitig Po... ecw ecces 8 6 
Laryngeal... 8 6 
SPER er TT ere rrr 4 18 
Ataxia (subjective 4 6 
es ee eer ee 4 4 
CN i-2 650s sb0eK6ssseaketeees 2 8 


OssECTIVE EXAMINATION 


Abnormal knee reflexes............. 65.1 79 
Abnormal Achilles. ....... scien a 62 
Romberg positive. ee ee 42 
RTT eee ee cow maw 17 
Mental symptoms. .............. 38.4 3} 
Paresthesias. ..........ccceee. ,eoe 66.8 51.8 
EMME TORIEEIVG) 65s cc ccc ncecceces 36.8 36.5 
Bladder (objective od arta 47.5 90.5 


medicine, we submit the contention that 
the accuracy and completeness of the study 
of the individual cases made possible by 
modern diagnostic methods renders the in- 
definite multiplication of numbers of cases 
unnecessary. ‘The purpose of numbers 1s 
to eliminate the inexactitudes inseparable 
from primitive work and unchecked obser- 
vation. For every inexactitude which can 
be replaced by an exactitude the number of 
cases necessary to illustrate a point dimin- 
ishes roughly in proportion to the increased 
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ac 


curacy afforded by the new test or meth- 


od. While the diagnosis of syphilis has not 


by 


‘’ any means as yet been reduced to a 


mathematical problem, it is a pleasure to 
find that searching and painstaking study 


- 


of a small group of cases by all known 
methods seems to vield results, the ac- 
curacy of which is equal if not superior to 
those of large series of cases subjected to 
less intensive investigation. 
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THE PROPER EXECUTIVE FUNCTION OF THE INDUSTRIAL 
PHYSICIAN * 


DUDLEY R. KENNEDY 


Counsellor in Labor, Employment, and Industrial Problems, Philadelphia 


AND 


RICHARD M. NEUSTADT 


IKE almost all other phases of indus- 

trial relations, health work has imi- 

A tated Topsy and “just growed.” It 

is still, in most concerns, the baby of the 

family. And also it is often petted by its 

parents but kept distinctly “* in its place,” 

although this place has never been prop- 

erly defined. ‘Too many times it is a case 
of “* being seen but not heard.” 

This unfortunate and anomalous position 
can, in large measure, be laid at the door 
of the industrial physicians themselves. 
They have never asserted their own rights 
positively enough, and it seems fair to sus- 
pect at least that they have never given 
their own work sufficient study to enable 
them to state the rights that should be 
equivalent to their responsibilities. 

Let it be stated at the beginning that we 
believe heartily m imdustrial health work 
and feel it to be one of the major functions 
of industrial relations, on a par at least 
with employment, safety and service. Ina 
paper before the National Association of 
Employment Managers, Mr. Kennedy en- 
deavored to specify in some detail the way 
the general work should be divided among 
these four divisions. It is unnecessary to 
repeat this again — rather it is the purpose 
of this paper to go on from the point there 
left off, and to diseuss the industrial phy- 
sician both in relation to his work and more 
particularly to his position im conjunction 
with the employment manager, the safety 
engineer and the service director in the 
company. Moreover, in order that there 
may be no misunderstanding, it 1s neces- 
sary to add that the treatment here is fune- 
tional and that these remarks apply with 
equal force in the large corporation where 
each phase of the work is handled by sep- 
arate staffs and in the smaller company 
where all of it is practically centered im one 
or a few individuals. 

What should be included in industrial 
health work ? A great many people feel 
that it begims and ends with first aid and 
physical examinations. It may begin there 
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but it has no just claim to its title if it ends 
there. Physical examinations are not so 
much justified by the over-theoretical 
objective of determining what job a man 
should properly be given — there is alto- 
gether too much nonsense about that — as 
they are by furnishing scientific facts on 
which a genuine program of health conser- 
vation can be based. Incidental to this 
program as well is the administration of 
first-aid dispensaries, of hospitals, of reme- 
dial work, of home nursing, of sick benefits 
or health insurance, of personal hygiene 
and of medical research. The last two are 
by far the most important and, unfor- 
tunately, by far the most neglected phases. 
In addition to these functions that come 
directly under his supervision, the indus- 
trial physician should co-operate in the 
fullest sense of the word with the employ- 
ment manager in the effective placement of 
labor; with the safety engimeer in the 
development and maintenance of proper 
sanitary conditions, and the handling of 
cases under the state workmen’s compen- 
sation law; and with the service director 
in the provision of proper cafeteria service 
and prophylactic health education. 

One can quibble on this division, of work 
endlessly and a slightly different chart 
would be drawn by every individual now 
engaged in industrial relations work. In 
the long run, however, the quibbles do not 
affect the fundamentals nor do the organic 
charts amount to much more than a work- 
ing plan that can be honored as well in the 
breach as in the observance. ‘The impor- 
tant thing im the relations among these 
several heads of the work is less the sharp 
differentiation of their various functions 
than the clear understanding they each 
have of the value of the contribution of the 
others, and the willingness to work together 
in good-natured, hearty, spirited teamwork 
in their efforts to attain their common end. 

It is unfortunately necessary to imject 
such easy-flowing platitudes, but it is never- 
theless genuinely necessary. For what is 
hurting not only health work but all indus- 
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trial relations work is the bigotry and the 
narrow-minded jealousies that too often 
affect the men engaged in it. ‘There are 
many safety men, personnel directors, doc- 
tors, educators and welfare enthusiasts em- 
ployed in industrial concerns whose efforts 
are mainly spent in attempting to con- 
vince the management, each that his own 
specialty is the hub of the whole problem, 
and that all the other lines of endeavor are 
merely auxiliary spokes between it and the 
outside rim that represents the workers. 
Nor is this attempt made only through 
strenuous and, in some measure, healthful, 
competitive rivalry. There has been painful 
backbiting, “* passing the buck” and steal- 
ing of suggestions — familiar symptoms of 
organic disruption. And this occurs in the 
department dedicated to the promotion of 
industrial harmony and co-operative fel- 
lowship in production. 

Of all those who are properly part of the 
directing staff of a department of indus- 
trial relations, the doctor is, by education 
and experience, the only genuine specialist 
and scientist. As such he is entitled not 
only to the respect due his knowledge, but 
also to a post of responsibility more truly 
equivalent to his capacity for service. 
Dignitv is not mentioned here, although 
in many Instances doctors sigh, pine and 
fight for it to the exclusion of all else. But 
the dignity that is inspired by good profes- 
sional work will come to anyone if de- 
served. All other kinds are out of place 
everywhere and most particularly in in- 
dustry. 

Only in the larger plants, so far, is the 
doctor given any real responsibility or any 
real opportunity to perform his proper 
lunction. Even m some of the largest. as 
in most of the smaller concerns, the phy- 
siclan is regarded as a high-grade technical 
clerk and is subordinated in all executive 
activity to the employment manager, or 
personnel or service director, or a similar 
lunctionary under some other title. It is 
disheartening to see some of the medical 
departments in industries, many of which 
have been written up in trade and popular 
Inagazines as model centers of health work. 
The physical equipment is perhaps ade- 
quate — the white tables and cabinets, the 
vlistening sterilizers and the shining instru- 
ments and tubes are impressive to the lay- 
man. But even the slightest investigation 
00 often proves that all this equipment is 
nore useful for impressing the visitor than 


for being of genuine prophylactic or even of 
remedial assistance to the workers. 

This may seem an over-harsh indictment, 
but as a matter of fact it is not in reality an 
indictment at all. It is rather a frank state- 
ment of conditions that are all too preva- 
lent, and that are due to the Inadequate 
comprehension on the part of most em- 
plovers and of many physicians of what 
industrial health work really is. To the 
employer the physical equipment looks 
satisfactory, though he may sigh whenever 
he regards the expense account. He senses 
vaguely though sincerely the value of a 
dispensary or physical examination room, 
and equips it with all the fandangos that 
warm his efficieney-loving heart. He gets 
a doctor — only occasionally through any 
real method of selection sets mentally 
the financial limit, presses a buzzer marked 
* Health Work,” and considers it) done. 
The details of administration he very prop- 
erly refuses to be bothered with what's 
the doctor for 2 The statistical and scien- 
tific reports he files with only the scantiest 
review. ‘The recommendations he con- 
siders, 1f at all, only m light of that financial 
limit. 

Or he Mr. Emplover goes to the 
other extreme and goes fad-crazy. “* A dis- 
pensary! Let’s go.” “A dental clinic! 
(rreat; the best in the country.” “ Lee- 
tures on Sex Hygiene! Great idea; hold 
them in the plant rest rooms at noon and 
in every school and home in the city. What 
can’t be charged to the business, (ll cover 
myself. Spare no expense, Doctor, and do 
this in a way we will be proud of and that 
our advertising department will approve.” 

This is no more overdrawn than was the 
previous criticism overharsh. But let us 
follow the health work down to its real lair 
and watch the department at work. Let 
us follow the line of applicants for employ- 
ment. They are ushered into a waiting 
room and interviewed by the employment 
manager or his assistants. ‘Those who sur- 
vive are now commonly introduced to a 
litthe dressing room and told to prepare 
themselves for the physical examination. 
Their application cards or blanks are 
placed in a cubby hole in the door nearest 
the doctor, or are carried by the applicant. 
The amount of undressing required varies 
all the wav from an opening of the shirt 
and undershirt to a complete stripping. 
Sometimes a shower bath is required. 
When his turn comes, the applicant is 
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ushered out of the other door of the dress- 
ing room into the examination room itself. 
His weight and height are noted; his chest 
is tapped; his heart and lungs stethoscoped 
and recorded. Occasionally cultures are 
taken, but very seldom is there time for 
this or for much else than the above. And 
very seldom indeed is there time — regard- 
less of inclination —— to explain to the appli- 
cant the truth of his condition, the meaning 
of the symbols placed on his card, or the 
purpose and method of work of the depart- 
ment. Most days are busy days and the 
desire to make the exammation of educa- 
tional and remedial benefit to the applicant 
must go by the boards in the endeavor to 
get him on the job at the earliest possible 
moment. If the physical condition re- 
quires rejection, the rejection is made 
without adequate explanation. If it) de- 
mands later attention, it may be noted on 
the blank and even carried out at the right 
time, but litthe if any effort is made to ex- 
plain the need to the applicant. 

Of the adequacy of the examination it- 
self, itis not for a layman to judge. But we 
should like to quote from a letter recently 
received from a friend who is one of the 
acknowledged leaders of industrial health 
work. Tle says: 


‘TL have come to the conclusion that industrial 
medical work is of Comparatively litthe value in the 
wav itis being done at this time. ‘Take, for instance, 
physical examinations. They are being done today 
in all concerns Ina haphazard manner. Because our 
forefathers in medicine listened to a chest by means 
of the stethoscope and percussed the lungs by tap- 
ping with the fingers, we in industry make our ex- 
aminations in the same old method. It’s just as 
possible, vou know, that vou might tie a string to the 
ceiling and if a man in passing blows it four feet to 
the left, he may be perfectly acceptable to industry: 
while, if it only goes three feet, six inches, he may not 
do at all.” 


Not) even Bernard Shaw has been SO 
sarcastic, and we leave it to the consciences 
of the medical men to decide whether it is 
justified or not. What is pertinent to this 
discussion here is that the whole question 
of madustrial medicine is bemg challenged 
today by one of its own leaders, partic- 
ularly on the basis of the methods in com- 
mon usage. More serious, of course, is the 
effect: of these methods on the workers. 
The letter that follows was actually re- 
ceived some time ago by the director of 
industrial relations in one of the largest 
companies in the country, and one that 


justly prides itself on its health work. The 
accusation as made is, to our knowledge. 
entirely unwarranted, but the mental re- 
action it portrays is very real, nevertheless. 
However, the letter speaks for itself. 


“In view of your kind compliance to my written 
request of recent date, I wish to thank you for your 
interest and to explain why I am not at present 
numbered among your employees. 

‘T presented your letter of introduction at the Em- 
ployment Bureau, from which point I was referred 
to ‘The Society for the Prevention of Men Earning 
a Living.” After numerous sessions with different 
representatives of this honorable body, during which 
[ imagined I was a candidate for the Diplomatic Ser- 
vice, | was finally herded into a * pen,’ presided over 
by a * Physician * (don’t know whether the title was 
real or imaginary). The Eminent Practitioner, after 
causing me to poSe in the nude, subjected me to an 
examination similar to that imposed by a western 
Stock Buyer, when buying cattle on the hoof. After 
a series of evolutions the * E. P.’ discovered a dis- 
arrangement of my anatomy, which he said would 
effectually bar me from the service of the Company. 
‘Hernia upon the right side’ was his verdict and | 
almost collapsed. I have since managed to secure 
mediocre employment with a local concern, where I 
hope to eke out an existence however miserable, 
until Tam compelled to find asylum in a * Home for 
the Physically Disabled, or some such a benevolent 
Institution. 

“Again thanking vou personally for vour favor, | 
am,” ete. 


This same reaction can be unearthed im 
almost every industry that has installed 
compulsory physical examinations. — In 
lighter vein, there is the story of the West 
Virginian who every winter came down 
from his mountain farm and took up his 
work in a large mill in a not far distant 
city. There was never any trouble about 
his getting his old job back as he was strong, 
well and cheerful and a skilled worker. 
But the last time he applied, instead of 
being sent directly to the shop, he had to 
vo through the ordeal of being interviewed, 
registered and examined. ‘The process 
consumed over two hours and he was get- 
ting more perplexed and wrathy every 
minute. When he finally got to the dental 
chair and the dentist put the little mirror 
in his mouth, his patience could no longer 
withstand his vexation. Pushing the 
doctor’s arm away, he got up and exploded 

“Say, what the hell is all this 2? Do | 
have to bite the damned iron?” This 
story is old and has been repeated with 
many versions. But not only did it ac- 


tually happen, but the wrath and perplex- 








KENNEDY 


AND NEUSTADT — PHYSICIAN AS EXECUTIVE 


431 





ity of this particular applicant is typical. 
More serious, of course, is the opposition of 
the American Federation of Labor to phys- 
ical examinations. ‘This is serious enough 
to make it a subject of resolutions at their 
annual congresses and to crystallize in the 
steel strike in a demand for their abolition. 

Now what is really back of this ? It is 
not ignorance nor any lack of enlightened 
interest in the welfare of the workers. As 
recently as August 15, 1918, Samuel Gom- 
pers 1s quoted in the official United States 
Bulletin as testifying that it was his opinion 

speaking in his official capacity as Presi- 
dent of the American Federation of Labor 

that physical examinations of working- 
men were necessary for the prevention of 
the spread of contagious diseases and for 
the protection of the man who might be 
placed at work for which he is physically 
incapable. 

Moreover, in some of the garment trades 
physical examinations are being carried on 
by mutual agreement among the employers 
and the unions and at joint expense. The 
most noteworthy example of this is in the 
Jomt Board of Sanitary Control of the 
Cloak and Suit Industry of New York. Tt 
must be said, however, that these examina- 
tions are not compulsory. And it is this 
compulsory feature of the examinations as 
much as, if not more than, their quality and 
manner of conduct that has alienated or- 
ganized labor as well as many individual 
laborers. It is only human nature after all 
to resent and be suspicious of things we 
have to do particularly if we are not 
given adequate reason for their necessity. 
As children we hate to brush our teeth or 
wash behind our ears, for the very -good 
reason that we are made to regularly. As 
adults we are equally bitter about similar 
duties that devolve upon us, not so much 
irom our own sense of their values or our 
wn educated self-interest as from the fact 
that they are dictated by another. 

Dictation is despotism, but it may be 
benevolent. But dictation without en- 
ightenment is both stupid and tvrannous, 
i despotism that can never be benevolent 
‘Ince it automatically antagonizes those 
vhom it aims to serve. Compulsory phys- 
cal examination without effort to explain 
‘he purpose or the benefit to all is uplift 
rather than service and will in the long run 
ve unavailing. Many, perhaps most, com- 
panes that have such a compulsory system 


i’Ve some descriptive booklet or house 


organ which purports to be a medium of 
interpretation to the workers of the ideals 
and purposes that lie behind the health 
work done by the management. But very 
few have learned the secret of simple and 
concise expression necessary for such inter- 
pretation or the knack of becoming. ac- 
cepted as a medium rather than as a bit of 
managerial ——nay, even capitalistic — prop- 
aganda. 

It is another case of “ You know and I 
know, but does he know ?° 
Too much health work is done more to im- 
press boards of directors with their intelli- 
gent benevolence and to show off to fellow 
physicians the importance of the industrial 
doctor than to serve the workers and. ad- 
vance the standards of their health. 

Again this is not an attack on the de- 
voted doctors and nurses in industry. It 
is a criticism of the point of view that lies 
behind their work and the unfortunate 
limitations that are put in the way of their 
efforts. In order that such eriticism may 
be more genuinely constructive, we must 
broaden the scope of our outlook and. re- 
gard industrial health work, first im its rela- 
tion to the community and then to the 
factors of production. 

Everywhere in America today we are 
bemg faced with the necessity of a more 


the dog 


vigorous, more rigorous Campaign for pub- 
lic health. The campaigns agamst the fly, 
against infant mortality, agamst tuber- 
culosis and agaimst venereal disease have 
done much to arouse the public from its 
lethargy of ignorance and mdifference to 
But the results of the mihi- 
tary draft and of the influenza epidemic 
have more dramatically visualized the 
physical unfitness of our citizenry, and of 
our public authorities to combat disease 
and to hold steadfast our place as a health- 
ful people. Both public and individual 
health held aloft m= their full 
value by the war and have been impressively 
visioned by the whole people. Nloreover, 
the cardinal primary lessons of hygiene 
and sanitation have been drilled into five 
million of our voung men, and it is fair to 
hope that a great majority of these wall in 
their turn become teachers of health. 

Our governmental health agencies are 
still woefully lacking in resources, In power 
and in leadership. Here and there we find 
a community with sufficient social imtelli- 
gence to develop a health department ade- 
quately equipped in all these essentials. 


social disease. 


have been 
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But, by and large, all three are missing and 
even when leadership asserts itself it is not 
given sufficient support to function. 

Indirect attempts to remedy this situa- 
tion have been made by the creation of 
privately supported community agencies, 
both institutional and = non-institutional. 
While these have all the advantages of 
private initiative and efficiency, they have 
also all the disadvantages of private finan- 
cing and philanthropic support. Yet in 
many centers, private dispensaries and 
clinics, visiting nurses’ associations, hos- 
pital social service corps, and health centers 
are doing an enormous amount of good 
work, both in alleviating the sick and = in 
spreading the gospel of prophylaxis. 

Then there is industry. In many com- 
munities the manufacturing plant or plants 
determine and dominate both the existence 
and the structure of the social life. More- 
over, it is in the factories that we have 
people brought together for production, 
thereby forming the most natural unit of 
effort: looking toward their own well-being 
and that of the general public. The fae- 
tories and the schools are the easiest and 
best centers through which the largest 
number of citizens can be reached and, 
therefore, become not only the most im- 
portant strategic point in any campaign 
of general education but also the place 
where responsibility for such education and 
for remedial work becomes centered. On 
whom does this responsibility fall? It 
mav be platitudinous to answer “ On all of 
us.” but nevertheless it is so. Industry, or 
rather the industrial organization, cannot 
shirk its responsibility in public health save 
by defying and neglecting its clear duty as 
an organic constituent member of the pub- 
lie a group citizen of the community. 

Qn whom within the industrial organiza- 
lion shall this responsibility fall 2 That is 
far less easy of answer. ‘The same response 
is, of course, equally true but it sheds no 
light on the specific problem. The one 
thing clear is that those within the group 
who are financially and intellectually ca- 
pable must assume this Common responsi- 
bility as their own. In practical terms this 
involves the initiation and maintenance of 
organized health work by the management 
among the employees of the concerns. 
Rarely, indeed, has the industrial health 
department been organized from any such 
broad social motive but it is there, none the 
less, as the unconscious justification of all of 


them. What shall constitute the work of 
this department; how far it shall go in 
supplanting, subsidizing, co-operating with 
or surrendering to the social and public 
agencies, are matters that depend on the 
resources, the power and the leadership 
possessed by all these groups in the vari- 
ous communities. There is by no means 
sufficient knowledge or experience in this 
country as vet to make possible the stand- 
ardized division of the field among them 
or uniform methods of practice. Indus- 
trial management should properly leave 
this to the judgment of the health expert 
engaged to direct the department. And 
What is particularly pertinent to this paper 

the “ health expert ” so engaged must 
be fully capable both in professional knowl- 
edge and social wisdom to study the prob- 
lems and work for the answers. Whether 
or not the company shall install a hospital 
or contribute to an outside hospital; under- 
take home visiting or subsidize a_ social 
visiting nurses’ association or develop 
public health nurses; provide a dental 
clinic within the plant or help the dental 
association to drive out the fakirs and 
make room for the honest private practi- 
tioner —— all such questions are matters of 
local rather than general decision. But the 
point that is important here is that in this 
decision the industrial physician’s social 
judgment and the intimate knowledge cf 
the needs of the community must play a 
greater part than the philanthropic whim 
or over-zealous desire of the lay manage- 
ment. And, to repeat the primary fun- 
damental indicated above, the industrial 
physician must be capable of acquiring that 
knowledge and formulating such judg- 
ments. Moreover, he must possess the 
quality of leadership sufficiently to con- 
vince his associates and employers of the 
soundness of his views. Please note that 
this quality of leadership is at the other 
extreme of character from that which at- 
tempts leadership through the assumption 
of dignity. 

In the formulation of the health plat- 
form of the industrial relations program ol 
the company, the health director then must 
be given full recognition and authority. 
Similarly, in the administration of that 
program, the health director must be given 
full leeway over the portion of it that at- 
fects health interests. He must be an 
executive in fact, in so far as judgment and 
decision are concerned. And that he may 








— 


KENNEDY AND NEUSTADT— PHYSICIAN AS EXECUTIVE 433 
be permitted full opportunity for his own inevitably follow. The safety engineer 


work, he should be largely relieved of the 
executive direction of all those phases of 
the work that are routine or clerical by 
nature. 

It has been often charged that physicians 
are too temperamental to make good execu- 
tives. Controversies, bitter and prolonged, 
have raged over this pomt and there has 
heen much heat, ill-feeling and a lot of 
mental blood spilling in the debate. Far 
be it from us as laymen to mix in with this 
argument, but common sense would seem 
to indicate that the whole question is of 
minor importance. ‘The doctor as a pro- 
fessional man must not be required by in- 
dustry or by anyone else to superintend the 
filing of cards, the tabulation of statistics 
or the attendance records of his subordi- 
nates. ‘Too often this is what is meant by 
executive action. The health director in 
any plant, regardless of size, should be 
given competent clerical assistance for the 
checking of these essential but non-vital 
details. But the doctor as a professional 
man must be the one and the only one to 
read into these records and out of these 
statistics the hidden meanings of the cold 
facts they portray, and to interpret these 
meanings into social diagnosis and progno- 
sis of conditions, and into recommenda- 
tions for their treatment or elimination. 
That is technical executive work of the 
highest order and calls for the very best 
efforts of which the industrial physician is 
capable. Here he must reign supreme and 
his suggestions must be given full recogni- 
tion and consideration — provided always, 
of course, that he is capable of judging 
wisely and recommending soundly. His 
conclusions and constructive suggestions 
must be reported fearlessly not to the 
employment manager or safety engineer, 
but directly to the executive of the com- 
pany in charge of industrial relations. 

In making his reports thus fearlessly, the 
industrial physician has perhaps two dis- 
mct advantages over his lay associates 
vho have authority co-ordinate to his. 
irst, he treats with subjects from an 

ngle that the executive acknowledgedly 
nows little if anything about, and can, 
ierefore, command better attention. And 
econdly, his work is not so easily measur- 
ble in money or in units of production and 
is, therefore, impossible to mark the value 
' his suggestions. However, these advan- 
iges are oftsel by the disadvantages that 


may be able to get through a great improve- 
ment because he can show its value in dol- 
lars and cents. The service director or 
the employment manager can gain execu- 
tive approval of his plans because he can 
demonstrate their value in increased effi- 
ciency or at least decreased waste. Health 
work can rarely be so easily evaluated as 
its effect on production, morale and saving 
is indirect and obscure. Moreover, in 
reality all reports of all those who are con- 
cerned with industrial relations should be 
fearless so that it is unnecessary to stress 
further this question of advantage. ‘To the 
real man such advantage is of no interest, 
be he the doctor or not. And to the lazy 
or ineffectual type, it is of no avail. 

The really able industrial physician will, 
by the very force of his interest and power 
of his knowledge, concern himself with 
every phase of industrial life that affects 
the health of the worker, and conversely 
with every health potentiality of the worker 
that will make him a better and more effi- 
cient contributor to industry. He will 
make his physical examinations and_ his 
clinical treatments mediums of prophylac- 
tic education of the individual and of pro- 
tection of the community’s welfare. He 
will investigate the sanitary conditions 
inside and outside of the factory and co- 
operate with all who will co-operate with 
him in their improvement. He will study 
the problems of hours in their relation to 
fatigue; of methods of operation in their 
psychopathic effect on efficiency; of com- 
pensation in its influence over mental and 
physiological well-bemg. Housing, social 
Insurance, sanitation, dietetics, recreation, 
may not come under his province adminis- 
tratively, but he will regard them with his 
most earnest consideration as contributing 
factors to the health of his community 
clientele. From this enlightened point of 
view he will assist in the right placement 
of the worker, in the vocational training of 
and industrial opportunities for the handi- 
capped; and will at all times endeavor to 
make his work and that of his lay asso- 
clates a service which those for whom it 
is created will enthusiastically support and 
intelligently appreciate. He will run his 
department not by rules but by spirit. He 
will not confine himself to the four walls of 
his ofhce or even to the gates of the factory 
yard. He will, on the other hand, con- 
sider his company as but a unit in the com- 
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munity and will tackle the social problems 
of the home, the school and the streets with 
a realization of their interdependency. 
This is a large order, to be sure, and a 
role that can only be played by a real man. 
But what other type of man has any right 
lo be an industrial physician 2? Industrial 
health work is a strategic kevypoint in the 
whole campaign of preventive medicine. 
Only the real men — real in the depth of 
their professional knowledge and of their 
social Vision have any right to engage in 
iL. Only such men can advance the cause 
of public health and only they can properly 
expect a real executive function in industry. 
Granted this calibre of man and_ this 
scope of field, there is much that the indus- 
trial physician can contribute to industry. 
Nor is it by research alone that such con- 
tribution is to be made. No better vantage 
pom lor the mstilling ot good fellowship 
and the co-operative spirit can be imagined 
than the office of a real plant doctor. Phys- 
ical examinations can be made the starting 
of a new interest in life and of a better 
understanding of physical law and _ social 
order. Clinical treatment, home visiting 
even the granting of leave of absence for 


sickness — - can be done in such a way as to 


win the complete confidence of the individ- 


ual in the doctor and also in the company 
where they are both employed. Joint 
interest in health questions affecting the 
home and particularly the children is an 
excellent nucleus for joint interest and joint 
co-operative action in matters more vitally 
affecting the industrial relationship. 

All these potential values make health 
work a very genuine factor in industrial 
relations and ensure to the physician in 
charge an executive position, limited mainly 
by his own capacity and leadership ability. 
He should not be superior or inferior in 
rank to those having charge of the other 
major lines of endeavor in this field. He 
should be given free scope within his own 
province and should be relieved of all re- 
sponsibility over clerical routine, that he 
may devote his full energy to the task of 
studying all the problems affecting the 
health and thereby the efficiency of the in- 
dustrial workers, and of drafting his recom- 
mendations and administering his approved 
plans so as to gain the conscious, intelligent 
support of his management, his associates 
and the employees at large. His executive 
function is so broad in scope and so rich in 
promise that it is to be hoped that the very 
best physicians will enter the field and give 
it the very best that is in them. 





THE PREVENTION OF FATIGUE IN: MANUFACTURING 
INDUSTRIES * 


REYNOLD A. SPAETH, Ph.D. 
Associate in Physiology, School of Hygiene and Public Health, Johns Hopkins University 


HE productive capacity of manu- 

facturing industries is in part a func- 

tion of the physical, physiological 
and psychological conditions of the em- 
ployees. This important fact has attracted 
more attention in the past three years 
than in the whole previous half century. 
The rationality and economy of long- 
time, physiological efficiency is gradually 
coming to be appreciated. Although sys- 
tematic efforts have been made both in 
England and in America to analyze and 
study the problem of fatigue in industry, a 
practical, constructive program of preven- 
tion has thus far not appeared. The causes 
for this neglect are many. ‘The main rea- 
son is that the problem is of such complex- 
itv that it cannot be approached success- 
fully solely from the point of view of 
the mechanical or industrial engineer, the 
statistician, the industrial physician, the 
physiologist, the psychologist, the sociolo- 
gist the economist. In the following 
paper we have drawn freely upon the ex- 
perience of others in attempting to point 
out certain fallacies and misconceptions 
that have crept into the fatigue literature. 
We then suggest what we believe to be a 
theoretically sound program of fatigue 
prophylaxis in industry. 

In spite of the very considerable litera- 
ture that has appeared in the past decade 
regarding the importance of “ industrial 
fatigue,’ nowhere do we find an exact anal- 
ysis either of the term or of the problem. 
The confusion and vagueness that now sur- 
round the whole question of fatigue in in- 
dustry have resulted, in part, from an 
uncritical use of physiological terms by 
engineers and others with a modest equip- 
ment of physiological information. But the 
physiologists, themselves, have also been 
at fault. Believing that the problem of 
latigue in industry would necessarily be 
illuminated by the application of exact 
scientific laboratory methods, a number of 
physiologists have entered upon the indus- 
‘rial field without a very clear preliminary 
analysis of just what they expected to meas- 
ure. Armed with a group of relatively 

* Received for publication Noy. 28, 1919 
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reliable qualitative tests, they have indeed 
succeeded in demonstrating fatigue in in- 
dustrial workers. But this demonstration 
was, alter all, not a particularly profound 
contribution; everyone knows that at the 
end of eight or nine or ten hours of labor a 
certain amount of fatigue (so-called normal 
fatigue) is inevitable. How tired a worker 
may become without endangering his 
health, i. e., where fatigue ceases to be nor- 
mal and becomes cumulative, neither the 
physiologists nor anyone else has thus far 
succeeded in demonstrating. And this is 
precisely where three initial difficulties have 
appeared: (1) The laboratory tests for 
fatigue are, with one exception, qualitative 
and not quantitative; (2) the laboratory 
and statistical tests detect norma! fatique, 
from which one recovers over-night or over 
the week-end; the .detection and 
systematic prevention of cumulative fa- 
tigue, which leads to over-exhaustion and 
ultimately to a breakdown’ (industrial 
psvchoneurosis) and which — being com- 
mon to all industry is the most widely 
distributed of all industrial hazards, have 
been largely neglected. (Spaeth, 1919.) 

An illuminating illustration of the con- 
fusion of objective is furnished by a recent 
publication of the U.S. Public Health Ser- 
vice. Under Ways of Detecting Fatigue. the 
Divisional Committee on Industrial Fa- 
tigue (1918) states (page 6): 


‘m9 
>) 


‘* Everyone knows that a certain degree of fatigue 
is the normal result of bodily activity and is harmless. 
But it is not so generally recognized that the onset of 
that 
through it deleterious effects on both the worker and 


over-fatigue may be greatly hastened, and 
the plant may be caused by the conditions of work 
inside the factories, or by the occupation, habits and 
conditions of living of the workers outside the fac 


tories, or by both.” 


From the first sentence of this paragraph, 
we naturally conclude that normal fatigue 
is harmless; and the second sentence sug- 
gests in unmistakable terms that the real 
problem is that of “ over-fatigue.” But in 
the next paragraph we are told: “ Fatigue 
may be detected by various tests, some of 
which have been studied so carefully and 
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so improved that they can now be con- 
sidered as fairly accurate and useful for 
practical purposes. Different methods are 
applicable to different cases.” 

Anyone who is familiar with these tests 
for fatigue realizes that the tests are for 
precisely the sort of fatigue which (in the 
words of the Commission) “* everyone 
knows ... is the normal result of bodily 
activity and is harmless.” What physiolo- 
gist or psychologist would claim that we 
have a variety of improved and carefully 
studied tests for “* over-fatigue 2 >And 
vet the Commission admits that) over- 
fatigue is the real problem. We may 
clarify the atmosphere at once by asking 
whether industry is interested more in the 
detection or the prevention of over-fatigue ? 
And the answer we believe is that the in- 
dustries are necessarily more interested in 
prevention, but would welcome any phys- 
iological or statistical tests that would 
really detect what they are trying to pre- 
vent. The problem seems to us to be, 
therefore, essentially that of over-fatigue 
prophylanis. 


lL Vir UnNreniasinity or Oureutr 


ray 
ists 


In a previous paper (Spaeth, 1919) we 
have discussed at some length the use of 
output statistics as a means of detecting 
fatigue. In its brief discussion of the use 
of output figures, the Commission Is again, 
we believe, not entirely clear regarding the 
precise nature of the problem, 1. e., the 
detection of over-fatique. [ts statements 
may apply to some cases of normal fatigue 
see, however, Link, 1919) but are not 
necessarily valid in the case of incipient 
Industrial psvchoneurosis. ‘The Commis- 
sion states (p. 6): “ A falling off in output 
when not explicable by other changes in the 
eonditions of the work indicates fatigue.” 
But we have pointed out that from purely 
theoretical considerations we might expect 
to find that * accumulative fatigue is often 
associated with a high output.” (Spaeth, 
le. p. Lo. 
fore not be applicable to such cases. In- 
deed, we may say that in cases of over- 
fatigue, if the condition is not discovered 
until the output drops, we are shutting the 
barn door on an empty stall. A practical 
illustration may clarify this point. In a 
recent survey of the working conditions in 
a large clothing factory we found one ma- 


The output test would there- 


chine operator who seemed astonishingly 
dexterous and capable. Her efficiency, as 
calculated by the company standards, was 
constantly over 100 per cent. Neverthe- 
less, when questioned by her foreman, this 
operator was found to be dreaming of her 
work, to feel that she could never get away 
from her machine, ete. In time this opera- 
tors output would almost certainly have 
dropped but, instead of waiting for such a 
contingency, she was promptly changed to 
another class of work. Now let us imagine 
what would have happened in this case if 
the operator had continued at her old job. 
The breaking point would have been in- 
dicated by a sharp fall in efficiency. She 
would probably have stuck at her machine 
for a time, but eventually she would have 
been forced to stop working — at least for 
a period. In the absence of sickness Insur- 
ance, she would probably have been forced 
to return to her work prematurely, only to 
find that her former ability had apparently 
disappeared. A falling off of output under 
these circumstances would actually indi- 
cate over-fatigue of an advanced sort. But 
neither managers nor employees can be 
expected to be particularly interested in 
this sort of “test.” They want to shut the 
barn door before the horse gets out. This 
tvpe of waste, quite aside from the hu- 
manitarian aspects, represents an economic 
inefhciency which any employer will ap- 
preciate. Not only is there danger of 
permanently injuring and losing a highly 
efficient worker, but there is also the added 
economic burden of breaking in a new 
operator. 

This single instance is but an illustration 
of a condition which we believe to be very 
common. Statistics are largely lacking, 
but an investigation of the hospital records 
in the Philadelphia garment industry up- 
holds this view. Landis and Reed (1915) 
have summed up the evidence of path- 
ological fatigue as shown in hospital and 
dispensary records as follows: (Evidences 
of Fatigue as Shown in Hospital and Dis- 
pensary Records, p. 91) “In addition to 
ailments which seemed to be attributable 
to the trade itself, it was found that muscle 
strain was complained of by seventy-eight 
of the 402 males and forty-seven of the 341 
females intensively studied. Headache 


was noted among forty-three of the males 
and ninety-five of the females. ‘The hos- 
pital records, already alluded to in a pre- 
vious part of the report, also revealed some 
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interesting data relating to fatigue. ‘The 
condition most frequently encountered was 
neurasthenia. After giving due allowance 
to the laxity which prevails in the use of this 
term, and the large percentage of Jews rep- 
resented among the patients, it is a rea- 
sonable supposition that in a great many 
instanees the diagnosis was correct if the 
term neurasthenia can be used to imply 
nervous exhaustion. ‘The condition was 
noted as having occurred in 147 of 916 


be complicated by at least two factors: 
(1) The fatigue that is detected may be 
either normal fatigue or advanced over- 
fatigue; (2) output figures, as ordinarily 
plotted, leave out of consideration all cases 
of over-fatigue that are associated with a 
high output. In extreme cases, over-fatigue 
that is indicated by a falling output selects 
workers who are physiologically burnt out 
and whose low efficiency will automatically 


drive them into the turnover. It seems. 

















\ proup of factory chairs and stools. 


Where operators are forced to sit for long pel iods the round-topped 


stools without backs should not he used, Specific criticisms will he found 1 the text 


males 


16.2 per cent.) and in 90 of 236 
females (38.2 per cent.). It is more than 
likely that among those who complained 
irom time to time of muscular. strain, 
headache, ete., while at work, the condition, 
i many instances, developed into nervous 
exhaustion sufficiently marked to be desig- 
nated neurasthenia. It is claimed by some 
‘hat an occupational neurasthenia is not of 
ulrequent occurrence, and that the nerv- 
ous exhaustion can usually be shown to 
due to some trade process. In many in- 
stances either the trade process, itself, 
predisposes to fatigue, or the conditions 
inder which the work is done contribute 
irgely to that end.” 

Thus the problem of applying individual 
utput figures to detect fatigue appears to 


the 


recol- 


therefore, that the conclusions which 
Commission has endorsed and 
mended regarding the detection of fatigue 
by output figures cannot be accepted with- 
out important reservations. 


RELATION TO 
ENVIRONMENT 


I]. FatTigtre IN 
WORKING 


In our discussion of normal fatigue, we 
emphasized the fact that no method has so 
far been discovered for determining at what 
point fatigue ceases to be normal and be- 
comes cumulative. The most obvious and 
rational prophylactic measure is, therefore, 
the reduction of normal fatigue to a mini- 
mum. The simplest point of attack is the 
working environment. ‘Throughout the 
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early vears of the factory era in industry, 
human organisms were constrained to try 
to adapt themselves to a great variety of 
bizarre and unnatural conditions inthe 
working environment. Only recently have 
workers and employers come to appreciate 
the economic and hygienic advantages of 
adapting the far more plastic environment 
to fit the needs of the human organism. We 
cannot here discuss the host of environ- 
mental factors that share in determining 
the normal fatigue of industrial workers. 
Some of these factors, such as ilumination 
and ventilation, have already developed 
into highly specialized branches of en- 
gineering. Others have been quite as strik- 
ingly neglected for example, factory 
seating facilities. 

In their final report, the Health of Muni- 
tion Workers Committee (1918) state: 
* "The provision of seats and the use made 
of them unfortunately often appears to 
depend too much on the caprice or preju- 
dices of individual managers and foremen, 
who do not vet realize that, if suitably 
used, seats reduce fatigue and do not en- 
courage habits of idleness and. slackness. 
Seats are particularly needed where the 
operations are long and cannot be acceler- 
ated, where waiting is apt to occur for 
material or assistance and where the two 
shift svstem is followed.” Tt must be borne 
in mind, however, that the type of chair or 
Hnportant bearing on its 
Surprisingly little intelligent 
interest has been shown in this connection 
and we have vet to discover a single indus- 
trial plant in which the problem of chairs 
and stools has been systematically studied. 
The long-legged, circular-topped stool, for 
example, is a physiological abomination. 

Fig. 1, A.) The circular top, designed for 
convenience in manufacture and quite 
without regard for the form of the prospec- 
live occupant, is both hard and slippery. 
Workers often attempt to remedy these 
faults by covering the tops with cloth or 
leather (Fig. 1, KE). A moment’s considera- 
tion will make it clear that the higher we 
vet from the floor, the more attention and 
energy we have to give to maintaining our 
balance. In the case of a high stool without 
back and arms the waste of energy becomes 
considerable. ‘The types of defense reac- 
tions that are developed by workers who 
are forced to sit on high stools are most 
interesting. Some hook their feet about 
the table or stool others arrange 


stool has an 
uselulness. 


a, 
legs: 


temporary foot-rests under the tables, 
using boxes or discarded chairs; still others 
wedge themselves tightly between the stool 
and table tops. A practical solution of this 
problem is either to scrap the old stools and 
install a simple type of saddle-seated stool 
with a back and foot-rest, or to convert the 
old stools into reasonably comfortable 
seats by screwing a broad seat and low 
back onto the old stool top. In general. 
stools and circular-topped bracket seats 
should be looked upon as transient ap- 
pliances. Even a simple chair with a back 
is. physiologically preferable. An ideal 
factory chair should have legs that are ad- 
justed to tall and to short workers. The 
necessary adjustment can be made by 
blocking up or sawing off the legs. The seat 
should be broad enough to accommodate 
the largest workers and the back should be 
so attached as not to cramp or inconven- 
lence the occupant. Figure 1, D, shows a 
common type of factory chair which is not 
suitable for large workers. (Fig. 2.) The 
next chair (Pig. 1, ©) is an exceptionally 
good model, though not designed for fac- 
tory work. It has an unusually broad 
saddle seat and a solidly braced back with 
the braces properly arranged so as not to 
interfere with the sitter. 

In special where operators 
must sit on high chairs, foot-rests should 
always be provided. If the physical dis- 
position of the work permits, it is an ad- 
vantage to the operator to be able to work 
alternately sitting and standing. 

The above observations on seating facill- 
ties could be paralleled in regard to much 
of the ordinary factory equipment. There 
is a large number of apparently trivial de- 
tails of this sort, the improvement of which 
would contribute materially to the reduc- 
tion of normal fatigue. 


| yTOCeSSECS 


Rest Periods 


One of the most rational and economical 
methods of reducing normal fatigue in in- 
dustry is by the intelligent introduction of 
rest periods. Whenever an industrial proc- 
ess involves heavy work or work requiring 
constant standing or sitting, and especially 
when the task is repetitive and demands 
constant and close attention, rest periods 
should be introduced. Both the duration 
and the distribution of the rest periods 
must be determined experimentally for 
each individual process. It is well to begin 
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with a five-minute period in the middle of 
the morning and afternoon sessions. If 
production and quality are maintained or 
slightly improved, the rest’ periods can 
be lengthened by two-minute increments 
until the optimum condition is attained. 
In some cases better results are obtained 
by splitting up the total resting time into 
short periods distributed | 


the general impression that, in the first 
place, American and British manufacturers 
overestimate the frequency of rest periods 
in British and American industries, re- 
spectively, and in the second place, that 
rest periods could and should be far more 
generally used in the manufacturing indus- 
tries throughout the world. The objec- 








throughout the working |* ~ o* 
spell. One can only sug- 
vest, nol prophesy results. 

“In America,” we read 
in the Final Report of 
the Health of Munition 
Workers Committee 
1918, p. 42), “ much at- 
tention has been devoted 
to the proper length and 
distribution of pauses, and 
this is one of the most im- 
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portant aspects of *scien- 





tific management.” The 





experience of American 
manufacturers has re- 
cently been gathered in 
an important report. of 
the National Industrial 
Conference Board (18, 
1919). It is of special in- 
note that the 
stimulus for collecting the 
American data was of 
British origin. ** Recom- 
mendations of the British 


Health of Munition Work- 


ers Committee and other 


terest to 
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reports of favorable re- 
sults from regular rest 
periods in British manu- 


Kia. 2. 





— This picture was taken in the finishing department of a garment factory 
in which scieritific management methods had been installed. 
mon and costly error in 


It illustrates a com- 
** scientifically ’> managed plants — standard time with 


facturing establishments 
stimulated the interest of 
American employers and 
suggested the desirability 
of collecting and evaluat- 
ing American experience 


unstandardized working conditions. Note that the chair is too small for the worker; 
that the woman is sitting with her back to the main source of light; that she sits 
beside uncovered steam pipes; that the rail of the table is worn too thin to support 
her foot; that, in the absence of a drawer in the table the worker must keep her 
necessary implements (pins, needles, etc.) in a cardboard box on top of the table 
and that she has pinned her hand-towel to the back of her chair. All of these 
unfavorable working conditions could be profitably remedied with a small expend- 
iture of time and money. 


in this field.’” The Board’s 
study was carried on by means of a schedule 
of inquiry which was sent to 388 represen- 
tative American industries. In sixty-seven 
manufacturing establishments employing 
99,635 men and 40,930 women, 15 per cent. 
of the men and 63 per cent. of the women 
approximately) were given rest periods 
varying from a single five-minute rest at 
3:00 A.M. to twenty-five minute periods, 
morning and afternoon. 

The American and British reports create 


tions of piece-workers to what they fear 
will be the ** lost time ”’ of rest periods can 
usually be met by paying for the resting 
time at a base rate. The American Board 
reports one case of a hosiery factory where 
piece-workers are slowly “ learning that a 


rest helps production.” This is an ideal 
towards which the manufacturers may 
profitably strive. 

It should be fully realized that rest 


periods are not universally necessary nor 
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helpful. Long, automatic machine proc- 
esses — for example, such work as machine 
boring and cutting — provide intervals of 
respite for the operator which make extra 
rest periods superfluous, provided always 
that the operator has a chair (not a 
stool) where he can relax. In experiment- 
ing with the introduction of rest’ periods 
into a plant, it is most unfortunate when 


facilities during rest periods should not be 
interpreted as lax discipline but rather as 
an encouraging sign of the cultivation of 
regular habits among the emplovees. 


III. Repuctrion or NECESSARY 
FATIGUE 
We have drawn attention above to the 
fact that no one can complete even a mod- 


























Avion 
ues Ay 


F nape: ’ ply “ . $ init J ight a 
Teen ee tr Te MI RS: Se 
es ag % ; Plaga Pee . + $ a. 




















I} \ group of skilled workers learning the technique of Martin’s test in a garment factory. Note the foot 
brace on the table and the registering device attached to the spring balance for recording the pull of various muscles. 


Phe Spring balance is designed accor ling to Martin's deseription. 


thus L\ pe ot process happens to be selected 
lor experimentation; the whole idea of 
rest periods may he discredited by its in- 


applicability. to a particular case. The 


general contusion and noise that break out 
spontaneously during the rest periods fre- 
quently appear to worry the management 
at first into the fear that discipline is hope- 
lessly and permanently ruined. The tend- 


ency to make use of the toilets and drinking 


erately strenuous industrial day’s work 
without becoming more or less fatigued. 
Some fatigue is necessary. It is this fatigue 
which we call the “ necessary fatigue ”’ of 
a given job. But the amount of this neces- 
sary fatigue may be reduced. For, once 
the working conditions are standardized. 
the necessary fatigue of a job varies with 
the physical, physiological and psycho- 
logical peculiarities the fitness of the 
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individual workers. In order to reduce to 
a minimum the necessary fatigue, the 
workers must therefore be selected by a 
carefully worked out system of physiolog- 
ical classification. In making the classifi- 
cation of employees, the data may be ar- 
ranged under the following four captions: 


1. Physical Strength. — First of all, if 
the job in question requires a considerable 
amount of muscular exertion — and a vast 
number of industrial jobs do — the workers 
should be tested for total muscular strength. 
Nearly all the older and familiar forms of 
dynamometers are either theoretically un- 
sound or fail to give the desired informa- 
tion. Dr. E. G. Martin’s spring balance 
technique has, however, met both of these 
objections in a most satisfactory fashion. 
Not only is the routine of Martin’s test 
extremely simple, but it has the additional 
advantage of involving an inexpensive and 
easily procurable piece of apparatus. We 
have found that two intelligent workmen 
can, with very little practice, be taught to 
carry out Martin's test with speed and 
accuracy. (Fig.3.) Furthermore, this test 
has the advantage of being carried out on 
both men and women with the subjects 
fully clothed. Finally, Martin’s test has 
already been used both in measuring the 
physical strength of soldiers and in estimat- 
ing the capacity of a variety of classes of 
industrial workers. (Martin, 1918, a and b; 
Martin and Rich, 1918.) 

In Martin’s test the pull of eight impor- 
lant muscle groups is registered in pounds 
on the spring balance, and the result, when 
multiplied by the factor, 6.67, gives an 
accurate index of the total body strength. 
For the exact details of the test, Martin’s 
original papers should be consulted. In 
the case of very heavy work such as that in 
4 foundry, for example, a better figure for 
: : ; ;, strength 
physical capacity is given by the nec 
Whenever weight figures are avail- 
ible and the strength test has been carried 


ratio. 


S , : 
out, the = ratio should obviously be eal- 


culated and recorded. The possible corre- 
lation of this ratio with other physiological 
‘alues cannot be predicted beforehand. 
The exact purpose and significance of the 
strength test may best be brought out by a 
practical illustration. Suppose we have 
‘wenty-six operators, all engaged in carry- 
ng on the same heavy, machine process. 


The output of these operators, in the ab- 
sence of any voluntary restriction, will 
vary from man to man. The total strength 


(or ratio) will likewise vary; but by 


testing all twenty-six men we arrive at an 
empirically determined limit of strength 
for this particular operation. Let us 
sume that the weakest man pulls 8200 


as- 


pounds. If, now, our figures show a con- 

sistent correlation betweeh low output (or 

other criterion of lack of success at the job) 
S 


and low strength or a low value, we 


already have information which will be of 
use in placing future applicants for this 
particular job. Any man who falls below 
our empirically established ** minimum 
strength ” figure need not necessarily be 
denied his chance at the job, but he should 
be put on, at first, only for a preliminary 
trial. The validity of the original mini- 
mum strength figure will gradually become 
established. At the outset we will prob- 
ably find, especially where our total number 
is small, that our minimum strength is too 
high. Satisfactory operators will appear 
from time to time who fall below our mini- 
mum figure. But as time goes on we shall 
gradually reach a figure which becomes in- 
creasingly reliable, having tested 
empirically by an increasing number of 
When this end is attained, we shall 
have a means of reducing necessary fatigue 
by allowing only those operators who fall 
within our strength limit to remain on the 
job indefinitely. 

A number of objections to the simplicity 
of our conclusion must occur to anyone who 
has had experience with the bewildering 
number of variables that appear even under 
relatively uniform industrial conditions. 
First of all, the strength test might be im- 
agined to be of little practical significance 
in industries where the stvle of the manu- 
factured products is continually changing. 
This criticism is only partially justified. 
For, in the clothing and garment trades, 
for example, where styles vary continually, 
the energy expenditure on the heavier jobs 
(pressing, hand-finishing of heavy coats, 
etc.) remains relatively constant. We feel, 
however, that the strength test would be of 
particular significance in industries where 
the product is uniform. <A out- 
standing objection is the high probability 
that we should fail to discover any con- 
siderable correlation between strength (or 
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S , , 
Ww? and output, or other sign of success ata 


particular job. Obviously we are not in a 
position to guarantee results. In cases 
where there is no correlation between suc- 
cess and strength, we must turn to the more 
subtle physiological and psychological tests 
for enlightenment. = Finally, the objec- 
tion that all physical and physiological 
tests are looked upon with suspicion by 
employees must be met by a vigorous ex- 
planation as to the prophylactic purpose of 
this test and those that follow. In our own 
experience we have found that, among 
Mnglish-speaking workers of average intel- 
ligence, such suspicion quickly disappears 
once the men and women understand that 
the tests are only imtended as a sort of 
health insurance and a protection against 
over-exertion and permanent disability. 
Suspicion among imdustrial workers as to 
the object) of physical examinations has 
frequently been well founded where phys- 
eal unfitness has been used as an excuse 
for getting rid of union members or other 
blacklisted emplovees. Among the less 
intelligent or among foreign workers who 
ful to grasp the meaning of an explanation, 
there is frequently a deep-seated suspicion 
of anvthing remotely connected with plivsi- 
Clans, nurses, hospitals, clinics, ete. In 
other cases the workers feel that there ts 
something degrading about a plhiwsical ex- 
amination, that such examinations should 
he limited to horses and cattle, etc. These 
conditions really present a fundamental 
problem in education and they must be 
treated as such not as imsuperable ob- 
jections to the use of physical and phys- 
iological methods in industry. 


2. Physiological Hfficrency. It is a 
famuliar fact that a sudden expenditure of 
energy, such as running upstairs or lifting 
a heavy weight, will cause a change of pulse 
rate and variations in blood pressure. These 
changes constitute physiological Compen- 
sations. ‘The success with which the hu- 
man body can compensate for a sudden 
outpul of energy or change of position ts 
a fair measure of the body's phystological 
efheieney. — Physiological compensations 
may be indicated simply by a change in 
posture. “Phus, in a normally strong and 
vigorous subject, there is a rise in blood 
pressure of about 10 mm. of mercury when 
changing from a reclining to a standing 


position. This change mn blood pressure IS 


brought about by an increase in the splanch- 
nic vaso-tone. According to Dr. C. W. 
Crampton (1915): “In an individual 
weakened by dissipation, overwork, lack of 
sleep, or by the incidence of disease, the 
blood pressure will tend not to rise but to 
fall.” Crampton also found that the heart 
rate of a vigorous subject did not increase 
upon arising from a reclining position, but 
“in the wearied subject it increased as 
much as forty-four beats per minute.” 
This increase ** varied with the blood-pres- 
sure differences and in some cases took the 
place of the blood-pressure variation. In 
other words, the same subject under the 
same conditions would show a weakness, 
sometimes by a decrease in blood pressure, 
and at other times by an increase in heart 
rate, and vice versa.” By means of a 
simple tabular scheme, Dr. Crampton has 
devised a percentage scale for estimating 
physiological ** efficiency of the body ” as 
shown in ‘Table 1. 


TABLE 1.— PHYSIOLOGICAL EFFICIENCY 
RATING ACCORDING TO CRAMPTON 





Heart 

Rate In- Increase Decrease 

——— | i. 8 6 i 2 0 2 t fF 8 10 

()—4 100 95 90 85 8O TS TO 65 GO 55 350 
5-8 95 90 85 SO 75 TO 65 60 55 50 45 
9-12 90 85 S8O FS TO 65 60 55 50 45 40 
13-16 85 SO FT TO 65 GO 55. 50 450— 400 O85 
17-20 8$O 75 TO 6S 60 55d 0 » 40 35 5D 
91-24 75 70 65 6O 55 50 5 40 335 30 25 
95-28 TO 65 60 $5 S50 +45 40 $5 80 25 20 
29-82 65 6O 355 50 450—0©«640 35 30 2 20 15 
83-S6 60 35 S50 45 40° 35 0 25 20 15 10 
87-40 55 50 45 40 35 30 25 29 15 19 J 
11-44 50 45 40 35 30 5 20 =15 «10 ) 0) 
Nove. — In case of increase in pressure higher than 10, add 


5 per cent. to the 10 column for each 2 millimeters in 
excess of 10. 

The 100 per cent. rating indicates a rise of 10. in 
pressure with practically no increase in the heart rate 
Through the table, inefficiency exhibited either in blood 
pressure or in heart rate is given a corresponding lower rat- 
ing until zero is reached. The zero point indicates ap- 
proximately the condition in which the vaso-tone system 
is working so poorly that the subject cannot maintain a: 
erect position, 


As in Martin’s strength test, Crampton s 
physiological efficiency test has been sub- 


jected to considerable practical trial — in 
this case, by the New York State Commis- 
sion on Ventilation. We believe that 


Crampton’s test could be applied in in- 
dustry, quite as we suggested for Martin's 
test. At the time of examination for 
physical strength, the blood pressure and 
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pulse reading could easily be made, pref- 
erably just before Martin’s test is begun. 
In this case the limits of physiological 
efficiency necessary for various jobs should 
be empirically determined. This procedure 
would give us a second standard for esti- 
mating the fitness of an applicant for a 
particular job. Furthermore, we could now 
determine to what extent — if any — phys- 


S or 
ical strength ‘eo ratio) is correlated with 


physiological efficiency and success at any 
specific industrial operation. Again, we 
cannot predict with certainty that any 
significant correlation would be found; but 
in view of the fundamental physiological 
importance of the functions measured, it is 
reasonable to expect that some such corre- 
lation exists. 

3. Endurance. —— We have at present no 
method for determining in advance how 
successfully an individual may be expected 
to stand the strain of his job over long in- 
tervals of time. We must therefore resort 
to the individual medical histories for 
information regarding serious — illnesses, 
surgical operations including pregnancies, 
specific diatheses and any pathological 
conditions which might be expected to 
affect endurance directly. Endurance may 
be associated with successful physiological] 
compensation. This question could be 
answered by a careful, comparative, statis- 
tical study of the industrial 
long-time emplovees. 

American industrial conditions are so 
complex and varied that the physiological] 
standardization of industrial workers in 
universal terms becomes meaningless. -Em- 
pirical standardization by industries and 
processes, however, seems to us to be 
logical, necessary and practical as a health- 
surance measure. Heretofore, industrial 
physicians have been so occupied with 
special problems in the pathology of indus- 
iry that little progress has been made 
toward the systematic elimination of pre- 
ventable fatigue among industrial workers. 
ven an approximate solution of the ques- 
Lion can scarcely be expected if we limit our 
observations to the purely physical and 
pliysiological aspects of the problem. There 
are certain fundamental psychological and 
psychopathic phenomena which must be 
laken into consideration. Space and igno- 
rance forbid our giving more than a few 
suggestions in this connection. 


records oft 


4. Intelligence and Trade Tests. — The 
work of the Division of Psychology, Medi- 
cal Department, U.S. Army, has shown the 
extent to which the general intelligence of 
men may be approximately determined 
by well thought out psychological tests. 
(Army Mental Tests, 1918.) The psy- 
chological division has also shown that it 
Is practical to give intelligence tests to 
large groups of men with considerable dis- 
patch. The army intelligence tests cover 
such a broad range of general information 
that we believe they could be given to in- 
dustrial workmen with few or no changes. 
For women the tests would have to be 
modified as regards specific questions; but 
the general plan of the tests could profit- 
ably be followed in arranging new papers 
for industrial workwomen. 

As in the physical and physiological 
tests, the intelligence test (original or modi- 
fied) should be given to all employees in a 
given department. This procedure would 
have the twofold advantage of exposing 
any hitherto unappreciated high order of 
intelligence, and, at the same time, the 
results would establish an empirical stand- 
ard (as in the physical and physiological 
tests) by which future applicants could. be 
roughly classified. Men who have served 
as privates in the army and who have been 
put through the army intelligence tests 
should present their intelligence is 
when applying for a job. This simple pre- 
caution would keep many a= discharged 
soldier on his job. For men are often car- 
ried into the labor turnover by a feeling of 
hopeless inadequacy or hopeless superiority 
to the job in hand. Whereas a high score 
(A or B) in the army or in a similar intelli 
gence test is a significant index of mental 
development, failure to pass either the 
literate or illiterate. test nol 
sarily mean that the subject is hopelessly 
stupid. In such cases individual examina- 
tions should be given. Thoughtfully worked 
out preliminary exploratory tests. help to 
orient men more satisfactorily and cerfainly 
than can be done by the most well-meaning 
but unscientific employment manager. The 
rehabilitation and prevention of industrial 
misfits is one of the most important phases 
of industrial psychology. This problem is 
closely associated with fatigue prophylaxis. 
We may safely assume that the industrial 
misfit is among the first to succumb to the 
pace of an intensive occupation and to de- 
velop a condition of physical and mental 
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over-exhaustion which is variously diag- 
nosed as neurasthenia, depression or in- 
dustrial psychoneurosis. 

There are obviously many processes in 
industry in which some sort of intelligently 
devised dexterity, co-ordination or trade 
test might give a valuable index of actual 
and potential success at a given job. Here 
the laboratory psychologist encounters an 
entirely novel group) of circumstances. 
For, unlike his theoretical experimentation 
with trained students, the practical success 
of an industrial test depends in large meas- 
ure on the attitude of the subjects. If the 
subjects are asked to perform any tests 
involving the use of elaborate (and terrify- 
ing) psychological apparatus, the chances 
are that a comparison of experiences will be 
made after working hours and that the tests 
will, by mutual agreement, be pronounced 


“ high-brow and meaningless, if not 
actually futile and exasperating. ‘This 


attitude on the part of the workers may go 
so far as to injure the reputation of a plant; 
a firm that is known to put its employees 
through a series of mysterious stunts before 
letting them go to work may easily become 
an object of suspicion. The difheulty may 
be met by devising tests in which familiar 
materials pins, buttons and 
cloth in the garment trades, for example 

are used. Valuable information regarding 
ability. to follow directions and manual 
dexterity, could be obtained by requiring 
buttons of a certain color or size to be sewn 


needles, 


ona given piece of cloth according to some 
simple pattern. In practice, a group. of 
manifestly skilled) workers should be se- 
lected on the basis of the recommendation 
of their foreman or their output records. 
In making this selection it is important to 
eliminate any individuals who are known to 
be emotionally unstable. Output, in such 
cases, Is a dangerous criterion of success. 
An appropriate group of workers having 
been chosen, they should be given a series 
six different After the cus- 
lomary corrections for errors in’ reading 
directions and speed of performance have 
been made, it will be possible to discover 
which of the six correlates most 
highly with demonstrated skill. This test 
should then be selected as the one to be 
given future applicants for the job in ques- 
tion. ‘The more numerous the tests, the 
more trustworthy will be the result. 

The general principles which we have 
advocated as a means of preventing fatigue 


ol, say, tests. 


tests 


in industry are identical in all cases. The 
only assumption that we make is that an 
individual's success as a worker is not en- 
tirely independent of his physical strength, 
physiological efhiciency, intelligence and 
skill. No further generalization is possible 
without actual field data. 


Tue LIMITATIONS OF SCIENTIFIC 
NLANAGEMENT 


In presenting the labor claims of scien- 
tific management before the United States 
Commission on Industrial Relations Fred- 
erick W. Taylor assumed the following 
position regarding the questions of over- 
speeding, fatigue and exhaustion. 


“1. Scientific management guards ‘the workers 
against overspeeding and exhaustion, nervously and 
physically. 

‘(a) By substituting exact knowledge for guess- 
work in the setting of the task. 


‘(e) By training the men in the easiest methods 
of work. 

“(f) By careful studies of fatigue and the setting 
of the task on the basis of a large number of per- 
formances by men of different capacities and with 
due scientific allowance for the human factor and 
legitimate delays. 

* The so-called speeding-up of scientific manage- 
ment is, in the main, a speeding-up of machinery, 
requiring no extra exertion on the part of the work- 
ers. The speed of the men is determined by psy- 
chological and physical tests, and is always set with 
reference to long-time results. Scientific manage- 
ment challenges anyone to show any overstrained or 
overworked man in the scientific management shop.” 
(Hoxie, 1918, p. 144.) 


In all the purely mechanical phases of 
task setting, exact knowledge should by 
all means be substituted for guesswork. No 
job should be begun without having ade- 
quate tools and machinery properly sharp- 
ened and oiled, the speeds and depths of 
machine cuts worked out and given for 
various kinds of metals in accordance with 
Taylor's own brilliant mechanical re- 
searches. The advantages of using mathe- 
matically calculated optimal values are too 
obvious to require discussion. So long as 
scientific management confines itself to the 
improvement of machinery and to the 
standardization and perfection of working 
equipment, neither organized labor nor any 
other group or individual can have any 
serious quarrel with it. When, however, 
we consider the physiological aspects of 
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scientific management, we find a striking 
disparity between the claims made by 
Taylor and his followers and the actual 
results in practice. By physiological as- 
pect we mean the practice of making time 
and motion studies on certain individuals 
in order to establish a standard time and 
standard method for doing a particular job. 


Time STUDY AND TASK SETTING 


The process of time study ts believed by 
the advocates of scientific management to 
produce an objective scientific result. The 
scientific accuracy and justice of the es- 
tablished time are not open to dispute, 
according to Taylor; nor is this time a sub- 
ject of bargaining, since the time study 
technique “substitutes exact knowledge 
for prejudiced opinion in the setting of the 
task.” As a matter of fact, with the pos- 
sible exception of machine jobs in which the 
human element is practically negligible, 
i. e., Where the speed is a question of ma- 
chine capacity, and where overspeeding of 
the worker beyond the machine speed is a 
physical impossibility, the results of time 
study depend in a large measure on the 
judgment and prejudice of the time-study 
man. ‘The difficulties encountered by the 
time-study man in arriving at the “ proper ” 
time have been analyzed by Hoxie (1918, 
p. 46) as follows: 


* The time study process includes a score of fac- 
tors variable with the judgment and will of those 
immediately concerned, variation in any or all of 
which acts as a determinant of the task. This is 
made evident by a careful analysis of the process. 
Such analysis shows that among the factors that may 
thus vary, subject to human will, are: (1) The gen- 
eral attitude, ideals and purposes of the management 
and the consequent general instructions given to the 
time study man; (2) The character, intelligence, 
training and ideals of the time study man; (3) The 
legree to which the job to be timed and all its ap- 
purtenances studied and standardized 
‘ooking to uniform conditions in its performance for 
ill the workers; (4) 


have been 
The amount of change thus 
made from old methods and conditions of perform- 
ance, e. g., the order of performance, the motions 
liminated and the degree of habituation of the 
vorkers to the old and the new situation when the 
task 1s set; (5) The mode of selection of the workers 
to be timed and their speed and skill relative to the 
ther members of the group; (6) The relative num- 
er of workers timed and the number of readings 
onsidered sufficient to secure the result desired: 
‘) The atmospheric conditions, time of day, time of 
ear, the mental and physical condition of the work- 


ers when timed and the judgment exercised in re- 
ducing these matters to the ‘normal’: (8) The 
character and amount of special instruction and 
special training given the selected workers before 
timing them; (9) The instructions given to them by 
the time study man as to care and speed, ete., to be 
maintained during the timing process; (10) The 
attitude of the time study man toward the workers 
being timed and the secret motives and aims of the 
workers themselves; (11) The judgment of the time 
study man as to the pace maintained under timing 
relative to the ‘proper,’ ‘normal’ or maximum 
speed which should be demanded; (12) The checks 
on the actual results used by the time study man in 
this connection; (13) The method and mechanism 


used for observing and 


times and the 
degree of accuracy with which actual results are 
caught and put down; (14) The judgment exer- 


cised by the time study man in respect to the reten- 


recording 


tion or elimination of possibly inaccurate or ‘ ab- 
normally ’ high or low readings: (15) The method 
used in summing up the elementary time; (16) The 
method employed in determining how much should 
be added to the °* 
ance; 


as a human allow- 
The method of determining the 
* machine allowances.’ 


necessary time 
and (17 


It seems perfectly clear, therefore, that 
the objective scientific character of a 
* proper time” simply does not exist. A 
result that is attained partly by extremely 
accurate measurements of short-time = in- 
tervals and partly by the flipping of an 
Imaginary coin by the time-study man can 
only be as accurate as the /east exact step 
in the process. ‘The average time-study 
case is quite comparable to an attempt to 
measure electrical conductivity to four 
decimals of reciprocal ohms without any 
accurate means of measuring the tempera- 
ture of the system. If the experimenter 
must trust his own judgment in the matter 
of temperature, then his final result depends 
on how good a guesser he is. Similarly 
with the time-study man. The reliability 
of his standard time depends not so much 
on the accuracy of his time readings as 11 
does on how well he can guess at the fatigue 
allowance and other unmeasured variables. 
One great mistake in the present methods 
of making time studies lies in the depend- 
ence upon performance alone, without any 
consistent attempt to correlate perform- 
ance with the physiological and psychologi- 
eal peculiarities of individual workmen. 
The importance of this correlation may 
have been appreciated by ‘Taylor but has 
been neglected by his followers practically 
without exception. Even in Taylor’s orig- 
inal description of his experiments with 
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Schmidt, the pig-iron handler, no accurate 
account of the man’s physical strength, 
weight or other characteristics is given. ‘To 
the industrial worker, the speed at which 
he has to work in order to get a certain wage 
is the most salient feature in’ scientific 
management. And the time-study man 
determines that speed. Hence the time- 
study man, from labor’s point of view, be- 
comes the keystone of the whole structure 
of scientific management. Considering the 
importance of his position, we might ex- 
pect the average time-study man to be a 
highly trained technical and industrial 
expert with a profound and sympathetic 
understanding of the workers. In addition, 
Hoxie believed that he should * be able to 
recognize and measure nervous. disturb- 
ance and fatigue and understand and deal 
wisely with temperament.” (Hoxie, 1918, 
p.00.) On the basis of Taylor's own claims 
this is not an unreasonable demand. As a 
matter of fact, we have seen above that the 
measurement of nervous disturbance and 
fatigue has not vet been satisfactorily ac- 
complished by the psychologists and phys- 
lologists. ‘To expect time-study men to be 
able to make adequate and wise allowance 
for nervous disturbance and fatigue is 
therefore over-optimistic, to say the least. 
In summing up his own experience with 
time-study men, Hoxie savs (1. ¢., p. 55): 


“The best men in this work are perhaps tech- 
nically qualified, but, so far as the observation of the 
writer has gone, the best of them are technicians with 
litthe knowledge of the subject of fatigue, little 
understanding of psychology) and temperament, 
litthe understanding of the viewpoint and problems 
of the workers, and almost altogether lacking in 
knowledge of and interest in the broader economic 
and social aspects of working-class welfare. The 
bulk of the time study men encountered were imma- 
ture men drawn from the shop or from college. They 
were expected to get their knowledge and training in 
all matters enumerated above through the actual 
work of time study and task setting. In the majority 
of cases encountered, it was not considered essential 
that they should have had any special traiming in the 
particular industry. A man who had worked ex- 
clusively in the machine shop was considered com- 
petent after a few weeks or months of contact and 
trial experience to set tasks in a cotton mill. Some- 
times previous Industrial experience of any kind was 
not considered necessary. Analytical ability, good 
powers of observation, a sense of justice and tact 
were the chief qualities emphasized as essential fora 
good time study man. Rarely, if ever, was anything 
said of technical knowledge concerning fatigue, psy- 
chology, sanitation, safety, and the broader prob- 


lems of industrial and social welfare.” 


Do Motion Stupies REDUCE 
FATIGUE ? 


It is frequently claimed both by effi- 
clency engineers and by physiologists that 
by omitting unnecessary motions in a given 
process fatigue may be reduced. Thus, 
Spooner (1917, p. 8) states: “* By suitable 
camera work most manipulative operations 
ean be simplified and improved in such a 
way as to reduce fatigue at the same time.” 
Now if but a single performance of a proc- 
ess is considered, there is obviously less 
fatigue when unnecessary motions are 
omitted. For one performance fatigue is a 
function of the number, extent and speed 
of the motions. But when we reeall that 
with fewer motions an individual will per- 
form the process far oftener in a single day, 
there is no reason to suppose that the total 
fatigue at the close of the day will neces- 
sarily be reduced by the improved method. 
The aim of motion study and motion elim- 
ination has been primarily output, 1. e.. 
increased production. Greater production 
means Increased wages and profits, hence 
‘improved methods find favor in the eyes 
of both employees and management.” 
Whether the fatigue at the end of a day or 
week Is greater under the old or the new 
method is rarely asked. There is, however, 
no scientific basis for believing that an in- 
dividual’s physiological efficiency will nec- 
essarily be greater when carrying out an 
‘improved ” process. By reducing the 
number of motions in a given operation we 
increase the chance of making that process 
monotonous. And it is probably true, 
though we have no statistical proof at hand, 
that the more the motions are simplified, the 
greater becomes the danger of monotony. 
The exact relation between monotony and 
fatigue Is again an extremely complicated 
question to which there is no universally 
valid quantitative answer. We may, how- 
ever, meet the danger of decreased efh- 
ciency (immediate and long-time) resulting 
from both monotony and fatigue by the 
intelligent introduction of rest periods. 
Only by so doing is it possible for both 
management and operators to reap_ the 
fullest benefits of an improved process. 

The normal fatigue of a day’s work is. 
therefore, not reduced by eliminating super- 
fluous motions alone, but, coupled with 
rest’ periods, an improved process may 
spare both the company’s time and the em. 
ployee’s health. Without rest periods, the 





SPAETH 


PREVENTION OF FATIGUE 


447 





probability of speeding-up with an im- 
proved process becomes a moral certainty. 


We may summarize our conclusions 
regarding the limitations of scientific man- 
agement as follows: 

1. The practice of time study and task 
setting is, in general, highly unscientific in 
that it depends not upon an objective 
scientific fact but in large measure upon the 
judgment of the time-study man. 

2. The danger of entrusting the health 
of workers to the judgment of youthful and 
inexperienced time-study men is not suff- 
ciently recognized by scientific managers. 

3. Systematic attempts to measure the 
fatigue of a given job or to place workers 
on the basis of any scientific, physiological 
or psychological tests or standards are 
lacking. 

t. The importance of long-time per- 
formance and physiological efficiency in 
task setting is not appreciated by time- 
study men and industrial engineers. 

5. The necessarily intimate relation be- 
tween motion studies and rest periods is 
often lost sight of in the desire of the efh- 
clency expert to increase production, and 
the desire of the workers to make higher 


wages. 


SUMMARY OF GENERAL CONCLUSIONS 


1. The absence of a critical preliminary 
analysis has led to a confusion in the minds 
of certain physiologists between normal 


fatigue in industry (** industrial fatigue ”’), 
which is harmless, and cumulative fatigue, 
which is dangerous and may be associated 
with serious nervous disorders (industrial 
psvchoneuroses). 

2. So far as we are aware there exists at 
present no valid quantitative physiological 
test for cumulative fatigue. 

3. Since normal fatigue may merge in- 
sensibly into cumulative fatigue, the re- 
duction of normal fatigue to a minimum is 
the first logical step in a_ prophylactic 
attack. 

4. Normal fatigue may be reduced by a 
careful adaptation of all) environmental 
factors such as illumination, ventilation, 
humidity, temperature, disposition of ma- 
chinery, seating facilities, periods of rest, 
adequate and nutritious food, ete., to the 
physiological requirements of the workers. 

5. There is a great need for physical, 
physiological and psychological standard- 
ization of industrial workers by trades and 
processes. We have suggested a number of 
simple tests or types of tests that could be 
applied in a large variety of industries. 
Such tests are important for adolescents 
from 14 to 20 years of age as well as for men 
and women in industry. 

6. A number of physiological short- 
comings of scientific management are dis- 
cussed, especially the untrained type of 
time-study man and certain highly un- 
scientific aspects of time and motion study 
methods. 
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ORGANIZING AN INDUSTRY TO COMBAT INFLUENZA * 


C. E. TURNER, M.A., C.P.H. 


fssistant Professor of Biology and Public Health, Massachusetts Institute of Technology, Sometime Sanitary 
Engineer, U.S. Public Health Service 


Wk epidemic of influenza, which 

spread over the whole United States 

in 1918, first made its appearance in 
Boston. The earliest recorded cases arrived 
on an army transport late in the month of 
August. These few typical cases were 
taken to the Chelsea Naval Hospital, 
where other cases were soon reported from 
among the 5000 sailors then on duty at 
Commonwealth Pier, about half of whom 
were quartered among the civil population 
of greater Boston. ‘The presence of the dis- 
ease was not generally known, however, nor 
was Its seriousness realized until about the 
second week in September, when an emer- 
gency hospital was established for the mien 
in the training division of the U.S. Ship- 
ping Board. 

At that time the writer was the Sanitary 
Kkngineer for District No. 1 of the Emer- 
gency Fleet Corporation, charged with the 
duties of an industrial hygienist for the 
twenty shipyards located between Groton, 
(‘onnecticut, and Eastport, Maine. ‘The 
vards in question employed a total of about 
40,000 men and varied in size from yards 
constructing wooden ships and having only 
150 men to the Fore River Steel Shipyard 
of the Bethlehem Steel Corporation at 
(Quincy, which employed 15,000 men. 

Our first knowledge of the existence of 
the disease in Boston was obtained on 
September 10. There were already many 
cases in greater Boston and the disease was 
spreading rapidly as is shown by the fact 
that the important period of the epidemic 
in this district was from September 15 to 
November 1. Late as was our warning, it 
was possible to institute precautionary 
measures in all yards before the epidemic 
reached them. ‘lo do this it was necessary 
to begin with those nearest Boston and to 
act immediately without awaiting orders 
from the officer in charge of the Division of 
Health and Sanitation located at Phila- 
delphia. A complete record of activities, 
however, was wired for confirmation and 
approval. 

* Received for publication Nov. 15, 1919. 


The following is a brief statement of the 
general program carried out: 

1. The general manager of each plant 
was warned by telephone or telegraphic 
communication of the danger which threat- 
ened his organization. This communica- 
tion was followed by a confirming letter 
outlining the situation and the steps needed 
for its control. 

2. The industrial physician in each 
plant was given all the available facts re- 
garding the nature of the disease, its treat- 
ment, the clinical appearance of the cases 
already under treatment in Boston and the 
advisability of prompt isolation and bedside 
precautions. 

3. A special co-operating organization 
was created in each yard consisting of: 

(a) The physician and nurse at the first- 
aid rooms; (b) an assistant to the physi- 
clan, where necessary, who attended to 
non-medical details; and (¢) the foremen 
in the yard, who were instructed by means 
of printed directions prepared by the sani- 
tarv engineer and distributed with the 
added authority of the vard management. 
These instructions, which were telegraphed 
to the vard management, outlined the 
symptoms of the disease and stated the 
necessity of sending immediately all men 
with such symptoms to the plant physician 
or nurse. 

The following is the message placed in 
the hands of foremen at the Groton Iron 
Works: ‘“ Influenza spreading from Bos 
ton. Sure to reach Groton. Symptoms: 
coughing, sneezing, headache, fever, gen- 
eral soreness. Some cases sure to appear 1D 
shipyard. We must prevent spread _ to 
other men. Ask you to help by watching 
men under you and sending any men with 
symptoms to yard hospital immediately 
Work quietly, do not alarm men.” This 
statement was signed by the sanitary en 
gineer and endorsed by the yard manage 
ment, 

4. The co-operation of the local, stat 
and federal public health agencies was 
secured and it was arranged that the 
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should receive prompt reports of all cases 
occurring in the industry. Such co-opera- 
tion used to the best advantage the medical 
and nursing personnel of both the industry 
and the he aith agencies 

5. Posters or signs prepared at the vard 
warning against special dangers of infection 
were posted near the gates where employees 
entered and left. The following copy was 
used for most of these posters: 


‘Ir You Have Coip or Gripre Report 
TOR IMMEDIATELY. 
BEWARE OF ANY MEN COUGHING OR SNEEZING. 
Wen You Coucu Cover Moutu wirn Hanp. 
Avorip Pusiic GATHERINGS 
DANCES ETC, 
Do NoT SPIT ON MATERIAL 
DLED. 
GET 


TO Doc- 


‘THEATRES 


THAT Must BE Han- 


Goop Foop AND ENOUGH SLEEP.” 


6. Hospital and treatment facilities 
were arranged for in advance of the actual 
appearance of These treatment 
organizations consisted of medical 
and volunteer personnel in the larger yards. 
In most cases, some barrack or other build- 
ing on the shipyard property was _ trans- 
formed into an emergency hospital. 

7. The use of common drinking cups 
was Immediately discontinued in all yards 
and individual paper drinking cups with 
special sanitary distributing buckets were 
supplied where sanitary drinking fountains 
were not available. 

8. The complete scalding of all dishes 
in restaurants, hotels and barracks 
required. 

9. Special supervision over food han- 
dlers was instituted, with examinations 
twice daily, in order that no person han- 
dling food for shipyard workers should con- 
tinue work with the slightest symptoms of 
the disease. 

10. Educational 
subject of influenza 
men in all yards. 

ll. Influenza vaccine was supplied to 


all doctors and nurses who desired to use 
} 


Cases. 


Was 


pamphlets 
were 


upon the 
distributed to 


l2. Daily reports from each yard were 
received at the Boston office, indicating the 
number of cases appearing at the yard hos- 
pital during the preceding twenty-four 
hours, These reports were upon special 
‘orms prepared at the office of the sanitary 
engineer with the aid of a neostyle ma- 
chine. Such reports made it possible for 


he sanitary engineer to learn the condi- 


, nursing 


tions in all parts of the district each day 
by telephoning the Boston office from the 


yard in which he happened to be work- 


Ing. 

13. A second message was sent to all 
foremen at the end of the first week of the 
epidemic to the following effect: ‘* Do not 
relax your watechfulness for influenza. In 
all vards those crews in which men are sent 
to the hospital upon first symptoms have 
few In crews where sick men are 
allowed to work, nearly all get the grippe. 
[tis up to you to keep the yard from being 
tied up. We rely on vou.” In many yards 
also the foremen were called together by 
some member of the medical staff and given 
further instruction. 

14. Later, 


CaSeS. 


warning 
against the dangers of sequelae were 
posted in all vards. These posters were 
printed on white cardboard 22 *28 inches 
and the following copy was used: 


follow-up posters 


Wat FoLttows INFLUENZA ? 

You are in Danger Until Completely Cured 

While your cough continues, even though you 
feel well, there is danger from a RELAPSE, PNEU- 


MONTA. Coups, and ‘TUBERCULOSIS. 


(CURED. 
FOR Any ill effects of 


Your Coucu UNTIL 
ADVICE 


TREAT 
Ger A Docror's 
influenza. 
Don’t RELY ON YOURSELF. 
After work when wet and exposed 
Get a dry rub with a rough towel. 


Put on dry clothes and footwear. 


Don’t let others cough or sneeze in your face. 
Avoid getting chilled. 
Get plenty of sleep. 


Dress warmly. 


Kat clean wholesome food. 


machine 


Your body is the most important vou 
have to take care of. Don’t neglect it. 

Dept. of Health and Sanitation. Emergency Fleet 
Corporation. 

It is alwavs difficult to measure the 


benefits of ; L Campaign of disease preven- 
tion. Cert: ule the writer desires to claim 
no wonderful and unusual result from the 
program carried out. It is believed that 
the above-mentioned activities are those, 

in the main, which any industrial hygienist 
would have undertaken, and the results so 
far as the ‘Vv can be determined are, therefore, 

interesting in placing an estimate upon the 
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value of industrial hygiene for this type of 
industry. 

A continuous and intimate association 
with the activities of each plant during the 
period in question was more convincing 
than concrete data, which were later avail- 
able, in demonstrating the value of the cam- 
paign. QOur health organization was too 
busy to get the statistics during this epi- 
demic, and it was particularly difficult to 
check up data in the shipbuilding industry 
because in many vards the labor turnover 
and the number of men absent from work 
under ordinary conditions were both great. 
Nevertheless, some facts concerning the ex- 
perience in these plants are available. 

No shipyard escaped without at least a 
Qn the other hand, it does not 
appear that many men became infected in 
working hours. A study of employment 
records shows only one instance in which a 
large number of men from the same work- 
ing group went on the sick list at approxti- 
mately the same time. The foremen 
generally accepted the responsibility placed 
on them and erred in the right direction by 
sending too many rather than too few sus- 
pects to the doctor for examination. The 
single instance just cited was in a small 
wood shipyard which was under the super- 
vision of a thoroughly competent physician, 
and the infection occurred during a neces- 
sary two days’ absence of this official. The 
man in the air-compressor rooni was in the 
initial stages of a severe case of influenza 
and nearly all the men who had occasion to 
vo into this room during the day later de- 
veloped the disease. 

In some vards, as in the four wood ship- 
vards at’ Portland, for example, the ab- 
sentee records were not affected by the epi- 
demic. Although there were a few cases in 
each vard, they were not numerous enough 
to increase the percentage of absentees to 
a point where this increase could be de- 
tected. In the vard at Groton, Connecti- 
cul, there were about 2100 men. over 400 of 
whom were housed at barracks and in cot- 
tages on the company property at a place 
called the Farm. The following brief. re- 
port was sent to me on October 5, from the 
physician's office, having been prepared by 
the non-medical aid: 


few Coaace. 


‘1. ‘Total number of cases to October 5. L918. 359. 
2. ‘Total company expenses, $50.55. 

J Thirty cases sent home out of 200 cases ex- 
amined by Dr. Purdy. 


4. Twenty cases treated at Farm Hospital Bar- 
racks at Company's expense. 

5. Nine cases in Farm cottages. 

G6. No deaths. 

The situation seems to be under control.” 


It should be stated that the fiftv-nine cases 
referred to under item 1 are the cases 
treated by the plant physician and that the 
expense of $50.00 does not include the 
salary of the nurse which was also paid by 
the company. 

At other yards the physicians adopted the 
policy of sending home all suspicious cases, 
telling the men to report at the hospital 
next morning if they felt fit for work and in 
any case to report back to the hospital 
before re-entering the vard. ‘This is prob- 
ably the proper system in a disease so diffi- 
cult to diagnose as influenza and so infec- 
tious in the early stages. In 75 per cent. of 
the vards there was a noticeable increase in 
the number of absentees during the in- 
fluenza period and in the three vards most 
affected the number of men absent because 
of influenza reached 10 per cent. of the 
working force. 

It is believed also that the successful 
isolation of several food handlers at a time 
when premonitory symptoms first appeared 
prevented the infection of a large number of 
men. The energy and the thoroughness 
with which the physicians at the various 
plants performed this important task de- 
serves high commendation. There were a 
few cases where food handlers were sent 
home and did not subsequently develop 
the disease, but I found no restaurant where 
a food handler who had the disease was 
still working. 

In only eleven vards were the records of 
death so carefully kept that I considered 
them reliable. These contained a total of 
24,350 men and from this group there were 
eighty-five deaths between September 15 
and March 1 which were directly accredi- 
table to influenza. This was a death rate 
of 3.49 per thousand. In no vard was the 
death rate higher than 5 per thousand. It 
may be remembered in this connection that 
the U.S. Public Health Service Report of 
August 15, 1919 showed a death rate for 
the cities of the Weekly Health Index which 
lie east of the Appalachian Mountains ol 
5.6 per thousand population for this same 
period. The same report shows the death 
rate per thousand persons in certain areas 
surveyed in Maryland, San Antonio, San 
Francisco, New London, Louisville, Little 
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Rock, Spartansburg and Quantico to have 
been a little less than 5 per thousand. 

It was impossible to secure reliable mor- 
bidity statistics but it is believed that the 
relatively low death rate was due to suitable 
care in addition to a low case rate. It was 
possible to get case histories concerning a 
few of the fatalities. One of these was that 
of a man who was working by himself in a 
lumber yard and did not go to see the 
doctor until he was critically ill. In each 


of several other cases the patient had 
attempted to go out before his strength 
had returned and had suffered a fatal 
relapse. 

It seems, therefore, that to impress upon 
the men the seriousness of the disease and 
the need of prompt, continued and suitable 
treatment, at the same time letting them 
see that they are safer from infection when 
at work than when anywhere else, saves 
lives and promotes efficiency. 
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HOME WORK * 


EMMA DUKE 


Director, Industrial Division, Children’s Bureau, U.S. Department of Labor 


OME work 7 is practically the No. 

Man's Land of the mdustrial world. 

The public, acting through legisla- 
tive committees, investigators, and social 
workers, has for at least three-quarters of a 
century been looking periodically into this 
land and has recommended its elimination 
over and over again. 

Kven when this country had not as vet 
swung fully into the industrial period, 
Matthew Carey made studies which at- 
tracted much attention to home work in 
Philadelphia in 1829-1830. In 1840 Thomas 
Hood stirred the hearts of his countrymen 
with his Song of the Shirt, and in the ten 
vears that followed Charles Kingsley again 
roused them with his Cheap Clothes and 
Nasty and Alton Locke. describing the con- 
ditions of life and labor of Britain’s home 
workers. From 1888 to 1890, the British 
House of Commons was engaged in a study 
of sweated industries, the results of which 
were published im a five-volume folio re- 
port. “Phis report paid special attention to 
the subject of home work. 

In 1892, the United States House of Rep- 
resentatives ordered an investigation of 
the sweating svstem by a special commit- 
tee of the Committee on Manufactures. 
The British Roval Commission on Labor 
again dealt with the subject in 1892-1894 
and later. Canada studied it in 1900; 
Vienna, in 1902. France, Belgium, Italy, 
and Germany have all reported upon it in 
the last ten vears. 

We still have this problem to deal with, 
in spite of the constantly recurring objec- 
tions of health officials, workers, 
trade unionists, and others, because em- 
plovers as a whole are not interested in 
abolishing it. Even as recently as in the 
past vear, such a responsible body of pre- 
sumably intelligent men as the toy manu- 
facturers of America, in their meeting at 
Atlantic City, went on record as advocat- 
ing its Increase in their industry 
bly to give work 
soldiers. 


social 


ostensi- 
to partially disabled 


* Received for publication October 20, 1919. 
' This term jis used to cover work done in the home for 
factories. In England this type of work is called ** out- 


work.” 
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Before patriotism came to the fore as a 
reason for home work, manufacturers for 
vears said it was to help out the widow with 
children to support,—in fact, the very 
words “ home work” suggest a means by 
which a clean, tidy widow may remain at 
home proudly supporting her children by 
light work. The grim realities of home 
work, however, may be seen in the slums of 
some of our large cities. 

Official investigations indicate that it is 
the married woman who resorts to this type 
of work to a greater extent than the widow, 
and that the children do their share of the 
work with her. Children, far below the 
legal age for going to work, have been in- 
duced to do factory work at home during 
the past vear on patriotic grounds — that 
they may be * Victory Boys and Girls ” 
and buy War Saving Stamps. That this 
cheap labor was performed by them for 
factories at all hours is shown by the vet 
unpublished results of an investigation of 
the conditions under which children do fac- 
tory work in homes, which was made by 
the Federal Children’s Bureau during the 
present vear. But this investigation also 
shows that it is by no means the patriotic 
appeal alone that has caused children to do 
home work. 

This study was conducted in Provi- 
dence, Central Falls, and Pawtucket, R. I. 
It was found that in the homes of about 
2900 children visited more than 150 kinds 
of work were done for many factories. 
Various kinds of jewelry, both cheap and 
expensive, are assembled in homes. Small 
articles of jewelry, dress snaps, military 
buttons, shoe buttons, and other buttons 
are carded; lace is clipped, “* strung,” and 
scalloped; chenille dots are pasted or 
stitched on veils; rosary beads are strung, 
and rosaries are looped and tied in boxes: 
clasps are sewed on ribbons for wrist 
watches; screws are put in earrings; pea- 
nuts are shelled; toilet paper is packed; 
toys are painted, and parts of toy horns are 
assembled; jackknives, hot water bags, 
dog chains, and parts of shank buttons are 
assembled: picture frames are made; ten- 
cent-store celluloid jewelry and other novel- 
ties are painted. 
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The results of the study are not yet 
available but the extent to which the chil- 
dren claimed to have worked long hours, 
and during periods when influenza or other 
diseases prevailed in the home, and how 
home work affected their home life, will be 
brought out i this report. 

At the time the detailed study of chil- 
dren engaged in factory work at home was 
being made by the Children’s Bureau of 
the Department of Labor, the Woman’s 
Bureau of the same department undertook 
a brief inquiry into the conditions of homes 
in Connecticut where factory work was 
done. They found exceedingly low rates of 
pay and low output in the unsupervised 
home processes, and general inefficiency in 
the entire home system, which required 
workers to call for and deliver goods to the 
factory at irregular times. Metal foot 
presses were found in some of the homes. 
These were used to clamp hooks on garters. 

Employers have contended that the 
home-work system is an advantage to them 
in that it lends itself to the most minute 
subdivision of labor so that unskilled work- 
ers may be used; organization is more 
dificult among workers not gathered to- 
gether in the shop; people who cannot go 
far from their homes and otherwise would 
not be employed at all can afford to work 
cheaper; children in the family can assist 
they escape the restriction of hours which 
some states impose upon the work of 
women and children; it saves space and 
rent, consequently heat and light, and the 
cost of shop supervision; and it is an 
escape from troublesome factory laws in 
general. 

Some of the economic advantages to the 
manufacturer are obviously disadvantages 
to the worker. Among other disadvan- 
tages to the worker who, of course, always 
works on a piece-price basis, is the fact 
that he or she usually is not given processes 
upon which skill, having an economic value, 
can be acquired. 

Definite opinions on home work given by 
employers are quoted in the last compre- 
hensive government report of this subject 
Women and Child Wage Earners, Men’s 
Clothing, published by the Department of 
Labor, Washington, 1911) as follows: 


If home finishing were done away with by law 
i¢ clothing industry would not be seriously af- 
ected. It would mean an advance toward better 
ind more sanitary clothing.” 

‘A national law home 


prohibiting finishing 


would cause trouble in the beginning but would do 
much good in the end.” 

‘IT see no disadvantage to worker or employer 1n 
having pants finished at home, although it is awful 
on the pants sometimes. Once in a great while 
garments have been mice eaten, and then the finisher 
has had to pay for them. If public opinion is 
against tenement-made goods, it cuts no figure what- 
ever.” 

‘IT wish that there was a law to prohibit home 
finishing. While’ it is cheaper to have garments 
finished at home, I would rather have it done in my 
own shop, and if there were a law which all had to 
obey prohibiting this, the price of garments would 
rise to cover this increase and the contractor would 
not suffer. I could not afford to abolish home finish- 
ing In my own shop. The women do more at 


home — they work longer hours. No matter how 
quickly I want a lot of pants they get them to me, 
and I know they work unlimited hours.’ 

‘* Most of the finishing on pants is done in homes. 
Finishers cannot earn enough money in the shops to 
day, but the Italian 

to care for and her 
ce to make a little 


time isn’t worth 


1? 
i 


pay them to come and stay all 
woman who has a lot of childre) 
husband's meals to cook has a c} 
money In between times ; 

anything to her, so it’s a good thing for her. 


Low standards of living imposed in 
making a home into orkshop, littered 
up with ravelings. scraps. and articles 
worked upon. A mass of garments or 
other factory goods strewn a: e kitchen 


and living rooms is not to the 
creation of a suitable home atmosphere for 
the rearing of children. W- mothers 
have a batch of work to complete for the 
factory, the household clean M4 and cook- 


ing is likely to be slighted. Young chil- 
dren, presumably protected by factory 
laws from shop work even with sanitary 
conditions, are pressed into the service of 
the factory or have heavy home duties 1m- 
posed upon them when factory work 1s 
brought into the home. 

Great irregularity exists in home work. 
Sometimes this is voluntary. Families will 


slacken up in the home work when the 
husband’s earnings are adequate. The 


husband, on the other hand, at times has 
not the incentive to work steadily when he 
knows that the women of his family and 
even the children below legal working age 
can secure home work. 

But ordinarily the irregularity is invol- 
untary, and is an inherent characteristic of 
the home-work system. Women who do 
factory work at home, it has been found, 
generally cannot set apart any specified 
number of hours to depend upon as their 
work-day. They must work long hours 
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when the work is in a rush, and then defer 
or neglect the obligations to their homes 
and children. But, on the other hand, 
when work is not rushed they can generally 
lake it up in leisure moments. In some 
cases, freedom to work when they please on 
the factory product resolves itself into a sort 
of moral Compulsion to work far into the 
night when work is available. Theoreti- 
cally some women stay in the home to do 
factory work so that their households may 
not be neglected, but, as a matter of fact, 
the households are neglected. While many 
married women turn their homes into work- 
shops because they are unable to leave their 
families and work in the shop, many other 
persons, Investigation has shown, could and 
do go into the shop when home work is 
not available. 

Federal investigations have shown that 
the majority of home workers are found in 
the group where the wages of the father or 
husband, the natural wage earner, are in- 
sufficient. A statement by John R. Com- 
mons, In the Zndustrial Commission Report 
(Vol. 15, 1901), no doubt is still true, that 
is, that the Italian laborer is able to bid at 
much cheaper rates for employment in his 
occupation because his wife and children 
do factory work in the home at about two- 
thirds the price which other nationalities 
formerly received. 

It has generally been found that rates for 
home work are lower than for shop work. 
Handicapped persons and children, so often 
found working at home, underbid the reg- 
ular factory worker. The manufacturer 
not only saves in this way, but economizes 
in floor space, in rent, heat, light, and 
equipment. ‘To force emplovers to have 
all their work done in the workshop would 
be to shift) from the shoulders of the 
home worker the burden of expense of rent, 
heat, and light to the shoulders of the 
emplover. 

The Commissioner of Labor for New 
York, referring to home work in his report 
of 1917, savs: 

* In general, the inducement to resort to it (home 
work) is the extremely low rate at which women can 
work in their homes intermittently, along with house- 
hold duties, in order to supplement family incomes. 
But this low rate vields only starvation wages to 
those who have to depend upon it alone for their 
livelhood. It is what has been called throwing 
workers into starvation and then using their starva- 


tion as a measure of all other workers’ wages.” 


Reports on the subject of home work, 


covering a range of more than fifty years, 
invariably stress the fact that factory goods 
not made in factories are generally made in 
dirty homes. This is true of British, French, 
Italian, Belgian, German, Canadian _re- 
ports and those of our own federal govern- 
ment and the various states. All of these 
reports contain vivid descriptions of the 
filth amidst which the home work is done. 

Sir Thomas Oliver, in his work on Dan- 
gerous Trades, page 98, says: 

* Apart from the points of starvation wages and 
excessive hours, one of the main facts brought out by 
recent Investigations into home work is the grave 
danger to the health of both the worker and the 
community at large, arising from the making of gar- 
ments, ete., In disease-infected and otherwise insani- 
tary houses.” 

No ease is on record where contagion has 
actually been proven to have resulted from 
tenement-house manufacture, but cases 
are common where it is impossible to trace 
the cause of the influenza or other disease 
of a patient. In the forties, however, be- 
fore the launching of the germ theory of 
disease, Charles Kingsley declared that the 
daughter of a nobleman had become in- 
fected with smallpox because her riding 
habit had been made up in a home where 
there was smallpox. It will probably al- 
wavs be impossible actually to prove in 
special cases the risks of injury or of danger 
to the health of the public from articles 
handled in homes where disease, dirt, and 
vermin are found. 

During a smallpox epidemic in Chicago, 
inspectors found on the thirtieth day of the 
month, in a home where a child had died 
of smallpox on the twenty-eighth, sixteen 
coats in the process of manufacture; and 
the mother admitted that they had all been 
in the home during the period of the child’s 
illness. The records of the firm owning the 
clothing showed that sixty-one coats had 
been returned to the firm while smallpox 
was in the house. The firm agreed to have 
the coats disinfected nine days later, after 
they had been returned to it. 

The attitude of another manufacturer 
was somewhat different from that of the 
firm just referred to. This manufacturer, 
when a garment belonging to him was 
found in a home where the child was suf- 
fering from smallpox, said he preferred to 
have the coat destroyed rather than fumi- 
gated and returned to the shop. A health 
inspector demanded the coat of the con- 
tractor who refused to give it up without 
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pay, and as the spector had no authority 
to pay for it the destination of the coat was 
unknown. 

The federal government report on cloth- 
ing, before referred to, goes into the ques- 
tion of the danger of contagion to the 
consumer. It states that garments are 
often made, or at least finished, in dirty 
homes, and that the mvestigators found 
that physicians who would agree to conceal 
from the health department cases of con- 
tagious diseases were most popular with 
varment workers; that the workers them- 
selves testified that a “nice” doctor 
wouldn’t tell on poor women when con- 
tagious diseases were in the house because 
if he did the police wouldn’t let them work 
on the garments. In some of the poorer 
families where home work is done, physi- 
cians are not generally called for such dis- 
eases as measles, mumps, and whooping 
cough, as the mothers try to treat them 
themselves so that the home work will not 
be interrupted because of the quarantine 
s1on. 

This report cites the case of a mother of 
a child with whooping cough who thrust 
her fingers down the bovy’s throat as a 
means of relieving him when he had a 
coughing spell. She then wiped her fingers, 
covered with mucus, on the pants on 
which she was at work. 

Another mother of a child whose head and 
face were covered with a loathsome rash, 
which she stated her doctor had told her 
was a “‘ketcha disease,” passed her hands 
caressingly over the rash on the child while 
working on the garments. 

In one case a sick youth, lying on a quilt 
near his mother while she worked and 
placed the garments beside him, was said 
by the family to be suffering from a sexual 
disease. 

In another case, a physician testified 
that he found a girl * dressing open sores 
on her left hip and thigh, right knee, and 
left great toe, with sliced tomatoes and old 
‘trips of bandage that had been used re- 
peatedly and washed out by her mother 
with the family wash, or by herself.” The 
virl told the physician that a diagnosis of 
bone tuberculosis had been made at the 
Hospital for the Ruptured and Cripples of 
New York City. The investigator saw this 
virl pull the gauze out of the diseased sinus 
ind lay it beside her on top of the garments 
ipon which she had temporarily suspended 
vork for the purpose of dressing her sores. 


Current laws recognize the danger to the 
consumer when garments or other articles 
are handled in the process of manufacture 
by persons suffering from disease. In 
Massachusetts and New York and certain 
other states, factory inspectors are required 
to tag garments as tenement-made when 
they are made under conditions which it is 
believed make them carriers of disease. In 
some states, when goods are disinfected, 
the label may be removed; in other states, 
goods subjected to contagion are destroyed. 

One employer has stated: * If a garment 
is made in a tenement which is dirty or 
where there is an infectious disease, it does 
not hurt the wearer. Pressing with a hot 
iron will kill any germ. Once in a while we 
have had garments made in_ unlicensed 
homes. The factory inspectors labelled 
them, * Made under insanitary conditions,’ 
but we always tore the label off.” 

But whether or not the public health is 
endangered by this type of manufacture 


cannot be asserted here. The fact remains, 
however, that legislation on the subject of 
home work in the several states in this 
country and throughout Europe has not 
been on behalf of the workers but on behalf 
of the consumer and has | based upon 
the assumption that this form of manu- 
facture constitutes a menace, or at least a 


risk. to the consumer. 
It is for the physicians § 


is W het her 


or not the consumer's health is jeopardized 
when peanuts can be shel! sary beads 
made and linked, chenille dots put on veils, 
children’s tovs painted and assembled, and 


all kinds of garments made or finished in 
families where contagious and infectious 
diseases rage. 

John R. Commons states in the /ndus- 
trial Commission Report Vol. 15, p. 382, 
1901) that, owing to revelations regarding 
the contagion of measles and similar dis- 
eases in army camps during the Spanish- 
American War, the government specified 
that sweat-shop work would not be ac- 
cepted. The War Office of England, in the 
interests of the health of the soldiers, has 
for vears specified that no work on military 
clothing shall be done in the homes of work- 
people. 

Neither the federal nor any state govern- 
ment has a definite prohibition of home 
work. Instead of that, some states resort 
to very expensive schemes of licensing and 
inspecting. Generally, states attempt to 
regulate sanitary conditions of tenement 
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manufacture by providing that manufac- 
turers shall not give out work to be done in 
any unlicensed home. 

The Commission of Labor of New York 
has stated that it is impossible to carry out 
the provision of law which requires that 
every tenement-home license for factory 
work shall be thoroughly inspected twice 
annually, because the department staff is 
hopelessly inadequate. 

Year after year state factory inspectors 
report that inspection of home work is a 
failure, as it is expensive and _ inefficient 
because no state has funds enough to insure 
satisfactory mspections. Anyone who has 
ever visited the homes where factory work 
is done will testify that if the standards of 
cleanliness of the inspectors were very high 
few licenses would be issued, and few li- 
censes would continue. State and federal 
reports have shown that home work can be 


and commonly is being done by persons 
who, according to physicians’ diagnoses, 
are suffering from tuberculosis, syphilis, 
and other diseases, and, during the past 
year, from influenza. It would seem that 
the most efficient plan would be to require 
that all manufacturing be done in factories 
and workshops, where it is possible to 
standardize conditions of sanitation in the 
interests of the health of the workers, and 
also of the consumer. 

The sanitary value of the concentration 
of garment workers in factories, the sani- 
tation of which can be regulated, is un- 
questioned from the standpoint of the 
health of the worker and the health of the 
consumer. ‘This consideration alone would 
seem to justify laws for the complete elim- 
ination of tenement manufacturing and 
home work on factory goods in general. 








THE SANITATION OF INDU 


STRIAL WATER SUPPLIES * 
GORDON M. 


FAIR, 5.B. 


Instructor in Sanitary Engineering, Harvard University 


URING the years just past, neces- 
sity has forced upon our attention 
two very opposite fields of invention 
and inquiry, one relating to the destruc- 
tion of man, the other to his conservation. 
With the coming of peace it is hoped that 
the latter will secure the same energetic 
support which both received during the 
war. Of the many branches relating to the 
conservation of human health and life, only 
few are of greater moment than that of in- 
dustrial hygiene and sanitation.  Vitally 
important as a factor in the successful ter- 
mination of the war, it remains today a 
fundamental consideration in the solution 
of the problems of social and industrial 
reconstruction. The study of industrial 
hygiene and sanitation covers a very wide 
field of investigation calling for the co- 
operation of many branches of pure and 
applied science. One of these, the sanita- 
tion of industrial water supplies, has re- 
ceived renewed attention in the light of 
modern methods and equipment. 
The sanitation of industrial water sup- 
plies relates chiefly: 

1) to water used for manufacturing 
purposes, 

2) to water used for hygienic and sani- 
lary purposes; 

3) to water used for fire protection. 
While the supply for all three purposes is 
often derived from one and the same source 
and while the water is sometimes of great 
purity, many instances are encountered in 
which two or even three supplies of varying 
purity are drawn from or in which different 
degrees of purification are found necessary 
lor each system. 


Water Usep ror MANUFACTURING 
PURPOSES 


The sanitation of water employed ex- 
clusively for industrial purposes depends 
largely upon the uses to which it is put. 
The standards of purity are often above 
those ordinarily required for drinking water 
supplies, especially those relating to the 
chemical and physical condition of the 
water. Distilled ,waters are often en- 
countered in the industries, most frequently 
perhaps in establishments engaged in the 

* Received for publication Nov. 17, 1919. 
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b. 


preparation of food stuffs or allied sub- 
stances in which the water becomes an in- 
tegral part of the product or otherwise 
comes into contact with the same during 
manufacture. In such industries as brew- 
ing, distilling, and sugar and starch making, 
the microbiological condition of the water 
is most important, as the presence of cer- 
tain micro-organisms in the water may 
produce abnormal fermentations that in- 
jure the product. 

The requirements of certain other indus- 
tries are not quite as stringent. In those 
textile plants, however, in which water is 
used for humidifying purposes, it is quite 
evident that the supply, even if not of 
drinking quality, must be sufficiently pure 
so as not to give rise to disagreeable odors 
or act as a means for the transmission of 
disease. In other cases again, only the 
physical and chemical condition of the 
water are of importance. ‘The chemistry 
of boiler-teed waters is of common interest 
to nearly all manutfactories, while iron- 
bearing waters are especially undesirable 
in dye-works and paper and pulp mills. 
The preparation of water for use as process 
water in these specialized industries, how- 
ever, involves studies of little interest to 
the sanitarian. 

A large number of plants, finally, use 
water only as a form of energy to move 
water-wheels, to condense vapors, to cool 
liquids, etc. In practically all such cases 
neither the sanitation nor the chemistry of 
the supply needs consideration. When, 
however, Impure water is introduced into 
factories, it should be so distributed that 
there is no chance of its contaminating pure 
water supplies and so protected that it 
cannot be used for drinking purposes. 
Where it is impossible to secure the last 
mentioned result, the water may be disin- 
fected in such a manner as to render it safe 
or, otherwise, unfit for drinking purposes 
from the standpoint of the worker. 


WATER FOR HYGIENIC AND SANITARY 
PURPOSES: DRINKING WATER 


The sanitation of the water supplied for 


drinking purposes is of common impor- 
tance to all industrial establishments on 
account of the close relation between health 
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or comfort and drinking water, and the 
dependence of working efficiency upon the 
health and comfort of the worker. This 
fact has been fully recognized by progres- 
sive plants, and excellent drinking-water 
systems are of common occurrence. Never- 
theless, there remain many establishments 
which have installed drinking-water facili- 
ties without consideration. of plant con- 
ditions. It should be conceded that the 
planning of the system is strictly an en- 
gineering problem which, if effectively 
studied and logically executed with relation 
to source, quality, and distribution, will 
vive better results with a lower expenditure 
than the usual haphazard way of meeting 
demands as the occasion arises. 


SANITARY LEGISLATION 


Industrial plants are usually required by 
law to provide pure drinking water for their 
employees. The sanitary legislation relat- 
ing to drinking water in industrial estab- 
lishments in) Massachusetts, for example, 
provides that fresh and pure drinking water, 
to which their employees shall have access 
during working hours, must be provided by 
all industrial establishments within the 
commonwealth (1). Similar laws are en- 
forced in New York and other states of the 
Union (2). 

The British Health of Munition Workers 
Committee (3) makes the following state- 
ment: “An order has recently been made 
by the Home Office under the Police, 
Factories, ete. (Miscellaneous Provisions) 
Act, 1916, section 7, under which, in all 
factories and workshops in which 25. or 
more persons are employed, provision shall 
be made at suitable points, conveniently 
accessible at all times to all persons em- 
ploved, for 

(a) An adequate supply of wholesome 
drinking water from a public main or from 
some other source of supply approved in 
writing by the local authority of the dis- 
trict in which the factory or workshop is 
situated, which shall be either laid on or 
contained in a suitable vessel: 

b) (Except where water is delivered 
in an upward jet form which workers can 
conveniently drink) at least one suitable 
cup or drinking vessel at each point of 
supply with facilities for rinsing it in drink- 


“ing water. 


* Kach drinking water supply shall be 
clearly marked * Drinking Water.’ — All 


practicable steps shall be taken to preserve 
water and vessels from contamination.” 


SOURCE OF WATER 


In many cases, industrial concerns sit- 
uated in or near towns or cities are able to 
obtain connections from the public mains. 
If the water supply of the community is of 
established purity, it is often advisable to 
obtain drinking water in this way. If this 
is not the case, it may be necessary to pro- 
vide an independent supply or to modify 
that of the city or town. Large industrial] 
establishments and isolated plants often 
find it to their advantage to make use of a 
private source. A recent study of welfare 
work for employees in the industries by the 
United States Bureau of Labor Statistics 
(4) showed that of the establishments re- 
porting the source of their supply of drink- 
ing water eighty used water from. city 
mains, while fifty used well water. It was 
also ascertained that seventy-nine estab- 
lishments filtered the water or otherwise 
purified it. 

Whenever it is necessary or economical 
to seek an independent supply, it is pos- 
sible to obtain the same from the following 
different sources: 

1. Surface waters: 
ervolrs. 

2. Shallow wells. 

3. Deep or artesian wells. 

The nature of the supply depends to a great 
extent upon the location of the plant. As 
indicated above, deep wells are the usual 
source of supply of drinking water. In 
densely populated districts, water, is more 
readily obtained pure from this source than 
from surface supplies or shallow wells which 
are more exposed to pollution or contam- 
ination from neighboring habitations. 

If, however, it is imperative to use water 
from streams, lakes or reservoirs, the sup- 
ply should be thoroughly purified, unless it 
is obtained from uninhabited catchment 
areas or Is otherwise safeguarded. 

If wells are used, particular attention 
should be paid to their construction and 
location. ‘They should be so situated with 
respect to possible sources. of pollution 
that there is no danger of their becoming 
infected. Shallow wells should be lined 
with water-tight walls which are carried 
above the surface of fhe ground. They 
should be tightly covered and provisions 
should be made to carry surface water awav 


streams, lakes, res- 
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from the well. Deep wells should be pro- 
tected against pollution entering along the 
exterior surface of the well-casing and 
should be carried to a sufficient depth to 
insure a supply of uncontaminated ground 
water. Wells in limestone country are 
often dangerous. 
QUALITY 

The water delivered to the drinking- 
water system should be wholesome, attrac- 
tive, and economical. ‘To be wholesome, 
it must at all times be free from path- 
ogenic organisms due to contamination or 
pollution and must not contain poisonous 
metals or other injurious substances. ‘To 
be attractive, it must be low in color and 
turbidity, free from marked odors and 
tastes, and of proper temperature to insure 
its palatability. ‘To be economical, it must 
not contain excessive amounts of those 
mineral substances or gases which make it 
corrosive or lead to the formation of de- 
posits in the system or render the water 
hard. All these conditions may be obtained 
either by selecting a proper source of sup- 
ply or by modifying a faulty supply through 
the use of physical or chemical agents. 

[t is impossible to lay down hard and 
fast rules as to the standards of quality. 
The regulations of the United States Treas- 
ury Department for interstate carriers (5) 
are perhaps the most widely discussed in 
this connection. Certain state boards of 
health also are doing excellent work in 
advising industrial establishments in the 
choice and maintenance of a satisfactory 
supply. 


MietTHops OF PURIFICATION 


The methods of purification ordinarily 
at the disposal of the water-works engineer 
in the planning of large supplies for munic- 
ipalities are not easily adapted to the 
‘imited use under more or less unfavorable 
conditions which may be required of them 
in congested industrial establishments. 
lhe agencies of purification emploved must, 
‘therefore, depend upon local conditions and 
heir relation to: 

1) the quality of the water supply: 

2) the economy of modifying the same 
v different methods: 

3) the location of the plant and the 
mount of space available; 

+) the method of distributing the supply: 
5) the supervision which it is possible 
» obtain. 


AERATION 


The aération of water is not frequently 
seen in industrial purification — plants, 
although its wider use might well be advo- 
cated. It is an efficient means of introduc- 
ing air into water deficient in dissolved 


oxvgen and at the same time of removing 


objectionable gases such as carbonic acid, 
hydrogen sulphide, and others which make 
the water corrosive or otherwise objection- 
able. This modification of the gaseous 
content of the water also results in the pre- 
cipitation of iron or manganese which may 
have been in solution. The precipitates, 
often flocculent in nature, may be removed 
by subsequent filtration. The process is, 
furthermore, effective in removing odors 
and tastes produced by the growth or de- 
cay of certain micro-organisms. Aération 
is accomplished by bringing small drops of 
water into intimate contact with air, some- 
times by allowing water to drop through 
the air, and sometimes by spraving it into 
the air in small jets. The devices ap- 
plicable to the process are simple in con- 
struction and easily adapted to meet 
individual conditions. 


SEDIMENTATION AND COAGULATION 


Considerable amounts of mineral and 
organic matter which are held in suspen- 
sion by rapidly moving water may be 
removed by decreasing the velocity of the 
water in settling basins. This process of 
settling suspended solids may be hastened 
by the addition of chemicals which form a 
bulky gelatinous precipitate tending to 
coagulate small particles, ordinarily held in 
suspension, into masses of larger volume 
which are more readily removed by sedi- 
mentation or filtration. Unless sedimen- 
tation is applhed merely as a preliminary 
process to filtration, the time of subsidence 
required to remove a sufficient amount of 
suspended matter is usually so great that 
the required capacity of the basins makes 
this process uneconomical for manufac 
tories. More often sedimentation and 
coagulation combined are used in prepara 
tion for mechanical filtration. Under these 
circumstances, it is often possible to shorten 
the period of subsidence materially, al 
though it is not desirable to decrease it 
very much. The capacity of the settling 
tanks, however, is often limited by eco 
nomical considerations, by the lack of space 
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In congested establishments, and by the 
use of pressure systems in place of gravity 
supplies. Under these circumstances, the 
period of retention in coagulating basins 
is often decreased to the time required for 
the formation of a good ** floc.” the burden 
of removing all suspended matter devolv- 





kia. 1 Vertical pressure filter By COUTTESY of the Roberts Filter Manufacturing Co. 


ing upon the filters. The coagulants in 
general use are alum in the form of sul- 
phate of alumina or crystal alum, and 
ferrous sulphate together with caustic 
lime. Besides effecting a removal in sus- 
pended matter, these chemicals are of 
special assistance in freeing water from 
color. 


KILTRATION 


Sedimentation or coagulation Is not 
needed in relatively clear and = colorless 
waters. Bacteria and other particles in 
suspension and, in general, about 25 per 
cent. of the eolor may be removed by filter- 


ing the water through sand or some other 


fine material at a low rate. ‘This process, 


known as slow sand filtration, is seldom 
used for industrial supplies, as the filtering 
area Is usually too large. Also the method 
of cleaning the sand-bed by scraping off 
the surface laver and washing the sand 
removed is not well adapted to industria] 
conditions. ‘The more common method of 
filtration used is 
one known as 
mechanical or 
rapid sand filtra- 
tion in which the 
water Is passed 
through a layer 
of sand at a rela- 
tively high rate, 
about twenty- 
five times as 
great as that used 
in slow sand fil- 
tration, the sand 
being washed by 
reversing the cur- 
rent of water or 
by other means 
when it becomes 
dirty. The water 
; is usually applied 
PRs J to the filters 
after preliminary 
coagulation. 

A great many 
types of mechan- 
ical filters may be 
seen In industrial 
establishments, 
some operating 
under pressure, 
others by grav- 
itv, as illustrated 
in Figures 1, 2, 
and 3. The coagulant is often added to the 
water immediately before the filter and 
without permitting sufficient time for the 
reaction to become most effective. Even by 
this procedure fairly good results are ob- 
tained which, however, still permit of im- 
provement. The removal of bacteria by 
mechanical filters is doubtful and should 
be supplemented by disinfection. 


DISINFECTION 


If water is obtained from a pure source, 
such as a deep well or an uncontaminated 
surface supply in which nature has prac- 
tised its thorough methods of purification, 
it is not necessary for further safeguards 
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Often, however, water is found clear and 
sparkling in nature or after undergoing 
some artificial cleansing process without 
giving assurance of its biological innocence. 
In such cases the water may be disinfected 
by the application of some poisoning or 
other germicidal agent. One of the most 
widely used of these poisoning compounds 
is chlorine in the form of sodium hypo- 
chlorite, calcium hypochlorite, or, more 
recently, liquid chlorine. Of these, liquid 
chlorine is perhaps most readily adapted 
to industrial needs as it is easily 
applicable to all types of sys- 
tems, 1s automatic in action, if 
necessary, and requires little 
Chlorine is best applied 
after filtration, although a sav- 


space. 


REFRIGERATION 


It is often necessary to cool water used in 
drinking-water systems. If ice is used for 
this purpose, it may be placed in the water 
or may be allowed to jacket a coil through 
which the water flows. The first method 
Is unsafe, as the water may become con- 
taminated when the ice is impure or has 
been handled under unsanitary conditions. 
Also if the drinking fountains supplied 
either one of these ways are operated in- 











Ing chemicals is sometimes 
effected by introducing the 
chlorine before the coagulant 
added. ‘To prevent atfter- 
erowths of bacteria, it should 
be applied as near the inlet to 
the distributing system as pos- 
sible. Figure 4 illustrates an 
automatically controlled chlo- 


Is 


rinator in which the dosage 
of disinfectant for each unit 


volume of water is kept con- } 
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water. In this process the rays 
of short wave length (.18 to 
microns) emitted by a quartz mercury vapor 
electric lamp are utilized to kill bacteria and 
other living organisms commonly found in 
water. The apparatus necessary to accom- 
plish the thorough disinfection of water by 
(his means is well adapted to industrial con- 
ditions. The process may be automatically 
controlled, is applicable to all types of dis- 
tributing systems, and’does not impart un- 
desirable odors or tastes to the water, a con- 
dition often met with in other methods of 
disinfection. Aftergrowths of bacteria may 
be avoided by placing the equipment in the 
recirculating line. This is hardly possible 
with any other of disinfection. 
lhree different types of apparatus are il 
lustrated in Figures 5, 6, and 7. 
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termittently, the reduction in temperature 
is too variable, the first water drawn being 


we cold. the remainder 


warm. Wherever 
the size of the drinking-water system war- 
rants it, mechanical refrigeration should 
be resorted This method Is especially 


applicable to systems known as recircula- 
ting svstems, in which dead ends are avoided 
and the water circulates constantly through 
pipes insulated against heat absorption by 
covering them with materials of low heat 
conductivity. An outline rooling SVs- 


tem is given in Figure &. 
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It is important that employees be en- 
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water to meet the physiological needs of 
men at work. In this connection the fol- 
lowing extract from a report of the United 
States Public Health Service is of inter- 
est (0). 


‘Since so much body water is lost under condl- 
tions which provoke free perspiration, it is important 
that an ample amount of water be drunk to replenish 
the tissues thus deprived of their normal water con- 
tent. Without this, their proper 


. : Feed Water Gauge - 
functions will be hampered and 


Chlorine Check Valve 


the water is to be used for washing pur- 
poses also, a larger allowance must be 
made, the magnitude of which will depend 
upon the facilities provided. 


Metuop oF DISTRIBUTION 


No matter how much care is taken in 
securing a supply of water which meets all 















health and efficiency cannot be Solution Jar Head - 

4h — Jet Orifice Cleaner 
expected. The worker should Globe Valve 
be furnished with an abundant hee Seal ae 
supply of water, together with ere eee a 
drinking facilities which are clean, Feed Water Valve Tank Pressure Gauge 
ttractive ¢ | laced eres Pulsating Meter Chiorine Control Valve 
WERRCHVE Stes Panee Rv dliees to Solution Jar Pressure Compensator 
be conveniently accessible at all Solution Outlet Tube Compensator Cap 


times. The water should never 


ae Water Seal Waste 
be below 55°F. in temperature, Solution Line 
‘ ; : : we 
is the drinking of cold water 1s Solution Valve 


Suction Main 


likely to cause gustro-intestinal 





disorders. Though under 


ordinary conditions the amount 


Feed Water Supply Line 





of heat lost in bringing the tem- 
perature of water up to that of 
the body is small, this amount, 
by judicious drinking, can be in- 
Water should be drunk 


creased. 
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n small quantities and at fre- 
juent intervals, not in large quan- 
tities at infrequent intervals.” 


On the average, a healthy 
man about two 
quarts of water a day out- 
side of the amount taken 
as an ingredient of solid 
lood. This amount varies 
i different industries and © = 
in different occupations of 1 : 
the same industry. Men : [ee 
doing hard physical labor =“ ? 
naturally require more 
vater than the office force, 
ind men working under 
igh temperatures need more than those 
vorking in the cool parts of the factory. 
\lore water is consumed during the sum- 
mer than during the winter and frequently 
the day shift requires more than the night 
shift. The palatability and appearance of 
he water also influence the amount con- 
sumed. Due allowance must be made for 
vaste, the quantity of which varies with 
he type of drinking facilities, such as con- 
‘inuous and intermittent bubbling foun- 
aims. In planning for a drinking-water 
system only it is safe to take one quart of 
yater per employee per hour as a basis. If 
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(utomatic control, solution feed. ventur 
By courtesy of Wallace & Tiernan (i /) 























| | | 
rl 





operated « hlorinator 


sanitary requirements, the work will be 
sterile of results if the methods of distribu- 
tion do not permit the consumer to receive 
the water in its original condition. ‘The 
real test of purity is the quality of the water 
actually drunk. In the above-mentioned 
survey of the United States Bureau of 
Labor Statistics (4) it was discovered that 
the disgraceful and wasteful “ bucket and 
dipper ~~ may still be found in a number of 
places. The barrels, tanks, and 
crocks was also reported, while tin cups 
hanging alongside faucets were discovered 
In many Approximately 100 


use oft 


factories. 
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cases, however, reported the use of individ- 
ual drinking cups, and 236 establishments 
supplied water to all or to a part of the em- 
ployees by means of fountains, anything in 
the nature of a fixture having a nozzle 
instead of a faucet being so designated. As 
a rule, it may be said that the American 


But while it has been shown that some of 
the types may be a factor in the transmis- 
sion of communicable diseases, it has also 
been ascertained that fountains can be so 
designed that they are safe from a sanitary 
standpoint and economical to construct, 
The improved designs make use of an in- 


























































































































iG. da Single lamp, ultra-violet ray sterilizer. (By courtesy of the R. U. V. Co. 


public is aware of the dangers of the com- 
mon drinking cup and that an earnest 
effort is being made to insure the use of 
individual drinking cups or sanitary drink- 
ing fountains. ‘This statement does not 
seem to apply equally well to the British 
Isles (3). 

During the past vears the market has 
been flooded with a great many different 
designs of so-called sanitary drinking foun- 
tains. Unfortunately, however, scientific 
Investigation has proved a large number of 
these devices undeserving of their name (7). 


clined stream to prevent the water fron 
falling back onto the bubbler, which is s 
housed that the drinker cannot place hi 
mouth on it (4) (7). 

Similar results can be obtained with 
vertical stream four or five inches hig! 
emitted by a properly designed nozzle. A 
inexpensive form of drinking fountain 
illustrated for sake of discussion. (Fig. 9 
It should be noted that special fixtures a! 
not required in this design. 

Drinking fountains should be locat: 
carefully with reference to the workin 
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By courtesy of the R. U. V. Co 


one of the employees so that they may be good method of distribution is by portable 
readily accessible and their use may not fountains which may consist of small 
result in loss of time. The use of spring covered barrels or metal containers pro- 
alves will prevent a large amount of vided with a spigot and dispensers for in- 


aste, dividual drinking cups. ‘This method of 
In industrial establishments which cover — supply was extensively used by the United 
extensive area or in which groups of em- States Shipping Board in the emergency 
ees are engaged from time to time in | shipyards, especially during the influenza 
terent places, it may be impracticable to epidemic of 1918 (8). It was found that 


fall a sufficient number of stationary the use of cups is not entirely satisfactory, 
utains for all needs. In these cases a as the dispensers in which they are con 
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Kia. 6 Triple lamp, ultra-violet ray sterilizer By courtesy of the R. U. V. Co 
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ic. 7. — Section through multiple lamp, ultra-violet ray sterilizer. (By courtesy of the R. U. V. Co.) 


tained only carry a limited number of 
them. ‘The supply is soon exhausted and 
workmen then pick up cups discarded near 
the fountains and drink from them. 

larger container having a capacity of 
$0 gallons and resting on a stand 3 or 
t feet high may be substituted for the 
portable fountains. Instead of a faucet it 
may have a pipe leading to a bubbler fitted 
with a strong spring valve and surrounded 
by a bowl connected with a drain pipe. All 
these types of fountains require careful 
supervision, since both the reservoirs and 
buckets need thorough cleaning at regular 
intervals. In the Alexandria shipyards of 
the United States Shipping Board an out- 
break of dysentery was traced to the cir- 
cumstance that the water carriers were 
saving themselves steps by filling the con- 
tainers with polluted water from the Po- 
tomac River (9). Outbreaks of water- 
borne diseases have also been traced to 


A 
95 to 


the interconnection of the drinking-water 
system with pipe lines carrying polluted 
water for boiler feed or other manufactur 
ing purposes. 

In the thorough sanitation of industria! 
water supplies, it is not only necessary to 
provide a safe drinking water; it is alse 
essential to prevent the use of anything bu! 
this safe water for drinking purposes. Thi 
British provision (3) of merely marking 
the fixtures delivering drinking water as 
such is not a sufficient safeguard. Ex 
perience has shown that thirsty men wil 
drink any water which is near at hand anc 
that they are especially apt to drink wate! 
intended for washing purposes. The wash 
ing-water supply should, therefore, be o 
undoubted purity and is best obtaine 
from the same source as the drinking wate! 
If the drinking water does not. requir 
refrigeration, the drinking and washin; 
water svstems may be combined in one. ! 
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cooling of the water used for drinking pur- 
poses becomes necessary, they must be 
separated unless the more primitive method 
of cooling the water in the fountain proper 
is practised. Wherever refrigeration ma- 
chinery is used, a closed system is in order 
in which the water circulates constantly 
through the pipes, a sufficient amount of 
fresh water being added to replenish the 
quantity lost by use. A common form of 
this type is illustrated (Fig. 8). In this 
recirculating system the water passes from 
the cooler through a pump to the distribu- 
ting lines, whence it returns to the cooler. 
The distributing lines should consist of sev- 
eral short branches rather than of a single 
long line. ‘This insures a smaller use of 
recirculating water for a given rise in tem- 
perature and effects greater economy in 
refrigeration. Drinking fountains should 
be connected to this system so that the 
water will flow cold as soon as the valve 
operating the fixture is opened. A method 
of doing this is suggested in Figure 9. 

The supply line controlled by a suitable 
float valve in the cooler furnishes water to 
the system in amounts equal to the quan- 


tities drawn. ‘The special apparatus shown 
along the supply line is only necessary for 
the modification of unsuitable supplies. 
Both filters and sterilizers can be made to 
operate automatically. 


WATER FOR WASHING AND FLUSHING 
PURPOSES 


The dangers arising from the use of im- 
pure water for drinking purposes have al- 
ready been pointed out. It is, therefore, 
common practice to supply all water used 
for hygienic and sanitary purposes from the 
same source. Unsuitable supplies may be 
modified in a similar manner to drinking 
water. Indeed, water for these purposes is 
often piped as indicated in Figure 8. Here 
again, it 1s essential that the water reach 
the user in its original purity and to this 
end particular attention should be paid to 
the sanitation of washing facilities. In a 
recent survey of the United States Bureau 
of Labor Statistics (13), 120 establishments 
out of 285 reported the use of wash troughs 
or sinks, while 203 reported the use of in- 
dividual bowls, a number of places having 
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Fic. 8. — Drinking water cooling system and water purification plant 
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hia. 9 Sanitary drinking fountain. 
both. The advantages of fixtures which 
enable the worker to wash in running water 
are evident. Nevertheless, states 
require the use of individual bowls by law. 
A reductio ad absurdum in which the tub 
bath takes the place of the individual bow! 
and the shower bath that of the sink and 
running water makes the fallacy of such 
regulations evident. ‘The only possible 
argument in favor of the bowl is its eco- 
nomical use of water, 2 gallons per capita 
daily being an ample supply. The use of 
running water, however, can be made less 
wasteful by using spray nozzles and, if 
warm water is used, by adjusting the tem- 
perature of the water in the main line 
instead of leaving this to the individual. 
Further saving can be effected by the use 
of foot pedals to control the flow of water, 
instead of regulating the same by the com- 
mon faucet. A good arrangement is shown 
in Figure 10.) This fixture consists of two 
cast-iron troughs placed back to back, 
enamel lined and painted on the outside. 
The faucets allow a clear space of 20 inches 
which permits the workers to get head and 
shoulders under the stream of water. 

In large industrial establishments the 
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AAwecenn Maen ba quantities of water used for hygienic and 


sanitary purposes will be considerable. In 
these cases a study of the system with a 
view to preventing unnecessary waste is 
essential. Suggestions relating to a more 
economical use of water have already been 
freely made. ‘To those mentioned may be 
added the use of shower baths instead of 
tub baths and the use of flush valves in 
place of the cistern system of flushing water 
The use of flush valves alone, 
which is recommended by the state of New 
York, is not permitted in certain other 
states of the Union. 


closets. 


\ : ) a y 
Kine PROTECTION 


It has already been suggested that the 
interconnection of pipe lines carrying pol- 
luted water for industrial purposes with 
the pure water system should be avoided. 
Dual connections of this type are unneces- 
sary and are largely due to ignorance or 
carelessness. Connection, however, is often 
established with purpose between the fire- 
protection system and the pure water pipe 
lines of industrial establishments. A num- 
ber of epidemics of water-borne diseases, 
however, have been traced to connections 
of this nature with polluted secondary sup- 
plies. Cases are on record in which only 


the employees of the establishment. itself 
were affected (11), while others have oc- 
curred in which a whole city supplying 
water to an industrial plant has suffered. 
The most disastrous epidemic of the latter 
kind is perhaps that of typhoid fever which 
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Kia. 10. — Double trough with spray faucets; non-scalding hot water; no stopper; liq 
towels. (From Bulletin 250, U 


occurred in Lowell, Mass., in the summer 
of 1903 (12). It has, therefore, often been 
advocated that laws be enacted to prevent 
the establishment of such dual connections. 
It would seem unfair, however, to forbid 
once and for all the use of fire-service con- 
nections, as conditions will arise where 
there is absolute necessity for the inter- 
connection of the fire-protection line with 
ihe pure water system. Each case should 
be examined carefully and dual connections 
should be permitted only where it is im- 
practicable to obtain any other type of 
lire-protection system. ‘This, the writer is 
nformed, is substantially the position 
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taken by the Massachusetts State Depart- 
ment of Health. 


The permission to establish the dual 
connection, furthermore, should be granted 


-only upon the condition that an approved 


tvpe of fire-service connection be installed. 
This connection usually consists of two 
check-valves and auxiliary apparatus as 
shown in Figure 11. The design offthe 
check-valves Is naturally the deciding fac- 
tor in protecting the pure water system 
against contamination. A recent design 
by the Pratt and Cady Company under the 
direction of Mr. C. D. Rice is illustrated in 
Figure 12. All metal parts of this valve 
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ig. 11. lire-service connection and auxiliary testing apparatus 
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are made of bronze which eliminates the 
factor of corrosion so important in certain 
water supplies. ‘The kind of material 
needed, however, must depend upon the 
quality of water which is used in the ser- 
vice. Under favorable conditions cast iron 


Removable Cove 


that it is readily removed to permit the 
inspection of the interior of the valve. 
Fire-service connections should be ex- 
amined at frequent intervals, when the 
following tests may be applied to determine 
the tightness of the system. (See Fig. 11.) 
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ic. 12. Bronze check-valve for fire-service connection. 


may be substituted in all parts except the 
clapper and the seat. These should always 
be of bronze. A novel feature in the design 
is the type of rubber gasket emploved, 
which it is believed will give greater satis- 
faction than the broad rubber facing of 
older designs. Ample clearances have also 
been established to insure the proper opera- 
tion of the clapper, and pockets in which 
rust or sediment may collect have been 
avoided. The cover has been designed SO 


Close indicator post-gate-valve A, and 
open test-drain H. ‘The reading on test 
gage C should drop to zero, while the read- 
ing of gage D should remain unchanged. 
This will test the tightness of check-valve 
KF. To test the tightness of check-valve G. 
open test-drain I. The reading on test- 
gage LD should now drop to zero and the 
reading of gage E remain unchanged. In- 
dicator post-gate-valves A and B are 
normally open. 
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If properly designed and _ rigidly in- 
spected, these valves are almost absolutely 
safe. The use of double check-valve con- 
nections decreases the chances of contam- 
ination by the square of the probability of 
one valve being open. IH, for example, the 
chances of one valve being out of order is 
one in 500, the chances of both being out of 
order at the same time will be one in 250.- 
000. The inspection can be amplified by 
the use of a detectometer in the line. 


COMMUNITY ASPECTS 

Inasmuch as the worker is exposed not 
only to the environment of the work place 
but also to the environment of the com- 
munity in which he lives, the sanitation of 
industrial water supplies coupled with the 
many other health measures which may be 
effected in industrial establishments is of 
little value if at the same time the worker 
is endangered during his leisure hours by 
the use of unsafe water supplies and other 
agencies in defective community sanita- 
tion. ‘To secure adequate health protec- 
tion of workers, therefore, emplovers should 
bring their influence to bear upon the 
proper administration of the community 
at large. 


APPENDIX 
The Sanitary Design of a Typical Water- 
Supply System for Hygvenic and Sanitary 
Purposes 

It has been suggested before that the 
design of a good drinking-water system is 
strictly an engineering problem. The 
statement, however, does not imply that 
the problem can only be solved by trained 
engineers. For the guidance of the inter- 
ested reader, some of the details of a typi- 
cal case are explained below. The example 
was first suggested to the writer by a 
booklet, Drinking Water Systems (14), in 
which a concrete example is worked out, 
the method of which in part forms the basis 
of the following computations. 

Let us assume that we are to supply 
water for hygienic and sanitary purposes 
(to two buildings, one housing the office 
force of 100 people, the other, the shop 
force of 1000 people in an industrial plant. 
One drinking-water circuit, 1000 feet long, 
supplies the office building; the other 
circuit, 4000 feet long, supplies the shop 
building. The supply main leading from 
the purifying and cooling plant to these 
two circuits is 200 feet long. The length of 


the washing-water system is not considered, 
as the supply line is under sufficient pres- 
sure for all needs. The water is polluted. 
Its maximum summer temperature — is 
75°F.; that of the treated water is to be 55° 
at the supply end of each circuit, rising to a 
maximum temperature of 60° at the return 
end of the circuit. The maximum tempera- 
ture of the office building for any length of 
time is 90°; that of the shop, 95°. Assume 
an eight-hour working day. 


DRINKING WATER 
Circuit | 

Number of people supplied, LOO. 

Amount of water (including waste) required per 
person per hour = 0.25 gallons. 

Amount of water for circuit in 8 hours 0.25 
8 X 100 = 200 gallons. 

Length of pipe line, 1000 feet. 

Difference between room and water temperatures 
(90 —55) = 35°F. 


Allowable rise of temperature in circuit (60 — 35) 
: SF. 

Assume a j{-inch pipe line will be used 

Internal cross-sectional area of j-inch pipe 
0.0037 square feet. From Table 1. 

Heat absorbed by one lineal foot of 2-inch pipe per 
24 hours per degree difference in temperature when 
insulated with some standard covering Table 1 
1.00 B.T.U. | £00 

Heat absorption of circuit in S rs =—— 3 

— - > rr ?~ 
xX 1000 * 85 16.700 B. 'T. | 
One B. T. U. will raise one p ter 1° F 
Therefore, amount of water rm red to insure an 
. 465,00) 
allowable rise of temperatur i] : 
9340 ; 
9540 pounds eo L120 g : 
O.00 
This result might have been obtained by using 


Table 1, Column 7. 
Quantity of water requ LOOO feet of pipe 
for 85 degrees differen ( ntemperature ind hours to 


: 8 : 
keep heat rise to 3 96 LOO > K SD 


24 
1120 gallons. 


1120 gallons (water required to keep temperature 


within prescribed limits) + 200 gallons (water used 
including waste 1320 gallons. 


It is therefore necessary to circulate 1320 gallons 


; 1520 
in S hours or - 
8 X 60 X 60 X 7.48 


feet a second. 
Quantity 0.00613 


Velocity 1.65 feet per 


Area 0.0087 


second. 


This is an economical velocity, a common figure 


? 


being a } leet per second. 


Cureuit 2 
Number of people supplied, LOOU. 


Amount of water for circuit in 8 hours Ss 
1000 2000 gallons. 


0.006183 cubie 


x 
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Length ot pipe, LOOO feet. 

Difference between room and water temperatures 
(95 — 55) LO° FF, 

Allowable rise of temperature in circuit (60 — 5. 

D I 

Assume a Li-inch pipe line will be used. 

Internal cross-sectional area of a L{-inch pipe 
O.OLObF square Teet, 

From Table 1, Column 7: 

Quantity of water required for 4000 feet of 14- 
mech pipe for 40 degrees difference in temperature in 


wt 
wl 


S hours ae ke Cp heat rise to oO I SB ey LOOO .* LO 
‘a - 
G150 gallons. 
J 4 
TABLE 1 REFRIGERATION DATA 
Quantity of Water 
ar il ran mitted ’ Required per Foot 
| ly per Loins i Foot per per ay ree I iffer- 
Area Degree Difference ence in 24 Flours to 
. in 24 Hlours Keep Heat Rise 
to 5 D 
Standard Bare Insulated sare Insulated 
Nominal Wrought Pipe Pip Pipe Pipe 
Pipy BOT. Bob. Gallons Gallons 
Pnehe Sq. hi Sq. In 
| ) My I 5 6 7 
LOG S04 950 O54 228 O92 
7 b4Y 538 11.88 b.O0 285 096 
TSH SOA 14.8] LY6 856 102 
14 1.227 1495 18.77 1.78 450 L15 
|! 1.707 2.036 21.49 d.27 J16 126 
) 3.142 8.355 26.80 58S 6438 14] 
)! £909 L788 82.46 6.98 779 167 
“8 7.069 7.398 89.58 7.30 950 175 
Se ) OY] SSG £5.24 7.82 1.09 .LSS 
| 12.566 12.750) SO.S9 8 YQ |.2Y 199 
e 15.904 15.947 DO.55 9 Y0) 1S6 22 
5 LO O85 20-006 GY 88 Q S4 Lol SO 
( 28.274 28.891 74.87 10.49 1.80 252 
j $8S.485 S8S.73S  S86.18 IY OS 2 07 ISO 
\ 50.265 50.097 97.49 11.41 2.3 274 
‘) 63.617 6Y.786 LOS.80 14.62 2 oI 1 
AD TS.54 T8S.855 121.56 14.79 2 92 $55 
IY Pict 118.0907 L4b.vo 19.98 , AG ASO 


* Values for Nonpareil Cork covering, Armstrong Cork & Insulation 


It as therefore necessary to recirculate GLb0 


2000 $150 vallons in S&S hours, or 
S150 7 
- OO57TS « bie reel a second, 
S xk 60 * OU > 1.48 
Quantity O.0878 . 
Veloerts 5.0 feel per 
\rea O.0104 
second 
Warns 
\ssume a ti-ineh line is necessary to supply the 
two branch erreuits 
lnternal CTOSS-SeCCTIOILN Brea ot ppe OOLO4 
Square bea 
S (fj) i Laine 
Length of line, 200 feet. 
Quantits ol wate carried. r5v0 S150 QO470 


vallons iT) Ss hours, 


OOOG] OOSTS 0.0439 cubie feet per sec 


PS SOO POUTLCS, 


co 3 0.0439 
Velocity = 0.0104 > 4.2 feet per second. 
Difference in room and water temperatures (90 —- 

55) = 35°. 
/ ) be 


= 
Heat absorption of supply line = 4.78 
200 & 35 = 11,200 B. T.U. 

One B. 'T. U. will raise one pound of water 1° F, 
11,200 B. TT. U. will 77,300 
11200 
pounds of water ~ = 14°F. 

(8800 

Amount of heat absorbed in supply line = 0.14° F, 

The temperature of the water leaving the cooler 
must therefore be 54.86° to insure a temperature of 


24 


‘Therefore raise 


55° at the entrance to the branch circultts. 


Return Line 
The return line operates under practically the 
same conditions as the supply line with the exception 
O150 


7270 gallons, and the difference in room and water 


that the amount of water carried is 1120 


temperatures is (90 — 60) 30°, 
(mount of heat absorbed in return line AS 
9270 30 
eee 0.16° F, 
i270 by Mg 


The temperature of the returning water at the 
cooler 1s therefore O1.16 I. 


Required Refrigeration 

Make-Up Water. Amount. of 
200 (circuit 1) + 2000 (circuit 2) 
18,300 pounds. 

Temperature before cooling 70 I’: 
ing 54.86° F. 

Heat 
369,000 BTU 


make-up water 
2200 gallons 


after cool- 


removed in & hours IS.500 90.14 


Amount of return water, 1120 


circuit 2 7270 


Return Woah £ 
circuit 1) OH150 gallons 
60,500 pounds. 

Temperature before cooling, 60.16° F.; 
Ing, S486? EF. 

Amount of cooling necessary 
5.30° F. 

Heat removed in 


000 BLT. 


after cool- 
60.16 — 54.86) 


hours 60.500 * 5.30 $21,- 


°° 


Total heat removed tn 8 hours 
690.000 B. TL U 

284.000 BoE. 
690,000 = 24 ‘i 


necessary ; i.e 


284,000 5 


bentire Syste hi. 
S69. 000 521,000 
One ton of refrigeration 


Refrigeration 


tons per 2+ hours. 

This. however, does not mclude the cooling heces 
sary to overcome heat absorption of pumps, tanks, 
ete., which is in part compensated by the fact that 
the difference between room and water temperatures 
is not as great as assumed throughout the system, 


= 


Purification System 
\ssume a consumption of 10 gallons per person 
for hygienic and sanitary purposes other than drink- 


ng. 
Water used for drinking purposes = 2200 gallons 


in 8 hours. 
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Water used for other purposes = 11,000 gallons 
in 8 hours. 
Total amount to be purified = 1 


c 


3,200 gallons in 
8 hours. 


Filters. — Assume a rate of filtration of 2 gallons 
per square foot per minute. 
Filtering area required, assuming a uniform use of 
13,200 
8 xX 60 X 2 


Clear Water Tank. 
water cannot be expected, a clear water tank sufh- 
cient in capacity to take care of the maximum draft 
must be installed. Assuming that 25 per cent. of the 


the filter, 13.8 square feet. 


Since a uniform draft of 


water used for sanitary purposes is used at the noon 
hour and at the end of the day respectively, the 
capacity of this tank must be 11,000 & 0.25 = 2200 


gallons. 


Coagulation. — Assume that 1 grain per gallon of 
alum will be sufficient to free the water from color 
and turbidity by subsequent filtration. 7000 grains 


1 pound. 
13.200 


{mount of alum used per day — 
(O00 


pounds, 

Reduction of alkalinity of water by adding one 
erain of alum is approximately 7 p.p.m. 

Since the alkalinity of the water should not be 
reduced below 10 Ld parts per million, this would 
require an Initial alkalinity of 17-22 parts per mil- 
lion, approximately, or an addition of washing soda 
sufficient In amount to insure a residual alkalinity of 
10-15 parts per million, 


Disinfection, 1) Liquid ( ‘hlorine: Assume that 
0.5 parts per million of chlorine are sufficient to dis 
nfect the water. 


0.5 ' WI; 0.5 X 13,200 * 8.33 
5 parts per million = - 
_ . 1,000,000 
0.055 pounds per day. 
(b) Hypochlorite of Lime: Assume 30 per cent. 
available chlorine. 
0.055 & 100 
Amount used per day = a0 0.18 
—~ 
pounds, 
Planning for the Future 


In planning a water-supply system for an indus- 
trial plant, the design should look towards the future 
needs of the factory while considering those of the 
present. The allowances made for future growth 
will naturally vary with each individual case. 


EQUIVALENTS AND Oruer Userut INFORMATION 


A gallon of water (U.S. standards) weighs 8.3 pounds. 

A cubic foot of water contains 7.48 gallons and weighs 
62.5 pounds. 

One grain per gallon is equivalent to 17.1 parts per 
million or 142 pounds per million gallons. 

One grain per gallon of alum is equivalent to 7.7 parts 
per million of alkalinity (Ca COs). 

One grain per gallon of alum is equivalent to 8.2 parts 
per million of soda ash or 4.8 parts per million of 
lime. 

One grain per gallon of ferrous sulphate is equivalent 
to 6.2 parts per million of alkalinity (Ca COs). 
One grain per gallon of ferrous sulphate is equivalent 
to 6.2 parts per million of alkalinity (Ca COs). 
One grain per gallon of ferrous sulphate requires 6.9 
parts per million or 57 pounds per million gallons 

of lime. 


aE wohl rite of line is c*( uivalent lo 90-5 CT cent. 
4] { | 


of available chlorine. 
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BOOK REVIEWS 


Otis Group Intelligence Scale: A Point Scale, with 
Manual of Directions. By Arthur S. Otis. Paper, pp. 38. 
Yonkers-on-Hudson, N. Y.: World Book Co., 1919. Ae- 
companied by Tentative Table of Norms, Formula for 
Comparing Scores with Scores by Alpha Examination 
(American Army Intelligence Scale), Test Sheets and 
Blanks, and Examiner's Key. 

The Otis Group Intelligence Seale is a simple, 
clear, and practical method of measuring intelligence 
by group examination, by which one examiner can 
test a great number of individuals in a short time. 
Professor Terman in an Introductory note explains 
that it would naturally be followed by further test- 
ing by the Binet-Simon individual method in all 
exceptional or complicated cases. The tests are ten 
in number, and full directions are given for making 
the tests; for scoring and computing intelligence 
quotient, mental age, percentile rank, and coefficient 
of brightness; and for changing the score to that of 
the Alpha test of the Army. The tests may be used 
with adults as well as with children, but an education 
to about the extent of the first four grades of school is 
necessary. All the tests, with perhaps one exception, 
are such as avoid the use of specific schoolroom COl- 
tent and they comprise: following directions: Op- 
posites: 


disarranged sentences; proverbs; arith- 


metical tests; geometrical figures; analogies; sim- 
ilarities; narrative completion; memory. 

In the form in which these tests are now presented 
they appear to be available for several purposes, and 
in several particulars they are superior to other 
methods of examination of the intelligence. They 
have evidently been planned especially to meet the 
needs of examiners who are not specialists in psy- 
chological work, and although the explanations are 
brief, they are complete and very clear. If the 
examiner has any scientific instinct whatever, he can 
hardly go wrong. The methods of tabulation have 
been very well worked out, and with a little practice 
any intelligent person ought to make with these 
materials reliable group tests. Their limitation, so 
far as their use by the industrial psychologist 1s con- 
cerned, is the extent to which they depend upon a 
knowledge of the English language, which 1s con- 
siderably more than is indicated by the school year 
when the tests first are applicable, since some of the 
tests seem to require a native appreciation of the 
language. The Beta tests of the Army, or one of 
the adaptations of this method, would need to be 
added to the equipment of the industrial examiner. 

G. bk. Partridge. 


NOTICE 


INDUSTRIAL NURSING 


Phere has been a definite expression of 


opinion recently among industrial nurses 
generally that there is need for uniform 
standards of service and for better prepara- 
tion for their work. Employers are seeing 
similar needs. Industrial nursing is still a 
field for the pioneer nurse who often takes 
up her work without thought of prepara- 
tion other than a hospital training. She 
finds immediate need for a broader knowl- 
edge, which is often fairly easy to obtain if 
the way is pointed out. 

The industrial nurses of the National 
Organization for Public Health Nursing 
plan to form an Industrial Nursing Section 
In the national organization at the meeting 
mm Atlanta next April. The object of this 
section will be the formulation and main- 
tenance of high standards for service in 
industry. It is planned to make known to 


nurses throughout the country the oppor- 
tunities for education for industrial nurses. 
Opportunities exist or may be developed in 
many large centers. 


Membership in the National Organization 


for Public Health Nursing 


Qualified nurses are eligible to member- 
ship. Employers are eligible to corporate 
membership. Associations of employers, 
of employers and workers, or of employees, 
are eligible to corporate membership. 

All industrial nurses are urged to attend 
the Atlanta meeting and employers of in- 
dustrial nurses are urged to send a nurse as 
their representative. Tf she becomes an 
active member, she will have a vote. In 
any case, she will learn what other indus- 
trial nurses are doing and she will return to 
her duties with renewed energy and _ in- 
spiration, 





